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THE SLOGAN OF THE CAMERON- 
"C11ARACTER: THE GRASDEST THING." 



AT the outset, we desire to express uur opinion that QUALITY 
is as essential in Steam Pumps a- in anyiliing else, and the 
"■ best is always the cheapest in llii- iriie-;t sense, viz., long life 
of satisfactory use under the most trying conditions, with maximum 
service and minimum cost of maintenance. 

The common and indiscriminate use of the word Best, has caused 
it to become hackneyed and shorn of its value, and its appropriation 
is sometimes unwarranted and not endorsed by the public; and yet the 
producer must have the courage of his convictions with reference to 
his product, and fail not to speak boldly and openly of it. There is 
but one CAMERON ; it is not of mushroom growth, but has stood 
the test of use for nearly fifty years in every clime and under all con- 
ditioos; it challenges criticism, invites comparisun, and commands IVU 
spcct by deserving it, and welcomes every opportunity to be tested. ^ 

Tliis catalogue is our latest production and supersedes all previous 
issues. We have endeavored to make it attractive in appearance, of 
some value in tlie technical inforinalion it gives, and to present to in- 
tending purchasers of pumps a clear exposition an<l appni.vimate idea 
of the various pumps we bnild, and a .i,'cn<.ral de-cripti.>n i>f their design 
and construction. But if the infonnaliMn von ;ei.'k is nut given herein, 
we shall be pleased to confer with you as to tlie best selection to meet 
your necessities. We shall be glad to hear from you direct, or throu^ 
any of our agents, and we bespeak for them, for ourselves and for the 
CAMERON, your favorable consideration, and an opportunity (o bid 
upon your requirements. We shall apprcciaic every opportunity you 
will give us to get into touch with you. install our pumps in your plant, 
and add you to our large and growing list of friends and advocates. 



To Corresponde7its 

REFERENCE to the size of the suction and discharge openings 
gives only approximate information as to the size and type of 
r pump you require. It is necessary for us to have complete in- 
formation to determine the diameter of the steam and water cylinders, 
and we therefore advise correspondents to furnish us as far as possible 
with the data indicated on page 12. 

We keep in stock duplicate parts of nearly all sizes, and can supply 
any at short notice, but wc must always be informed of the continuous 
or shop number as well as the size. 

Our cylinders are made of hard, close-grained iron, and of such 
thickness as to permit reboring, if necessary. All pumps, unless other- 
wise ordered, are fitted with valve seats of best composition, and 
arranged to handle fresh, cold water. But if required to handle feed 
water of high temperature, they will be supplied with the proper valves 
and packing. If they are to be operated with steam at a high pressure, 
beyond say 150 pounds, that fact should be stated, so that the proper 
provision can be made in the design and construction. We build pumps 
designed to resist the action of various corrosives, such as pumps with 
iron valve fittings for cyanide products, or with entire water cylinders 
of solid composition of acid metal. 

We do not aim to give our pumps a fancy appearance, since all 
workmanship is devoted to the machine itself, and no labor is expended 
on ornamentation. We are always prepared, however, to furnish pumps 
for engine rooms or other situations finished in any style desired, at 
prices which will include merely the extra cost to us. 

All prices in this catalogue arc for goods delivered on steamer's dock 
or cars at New York, including skidding, which is included in the 
weights given in the catalogue. 

Our terms are net 30 days, and without discount for anticipation 
of payment. Accounts overdue subject to sight draft. 



IF you are seeking a pump that is cheap and nothing else, we have 
to say that we do not attempt to compete in price with the cheaper 
short-Hved pumps. 

Our policy, steadily pursued ever since the inception of our busi- 
ness, has been to build the very best pump tliat the best of material and 
most skillful workmanship can produce, and time has, we think, 
demonstrated the wisdom of refusing to sacrifice, on the score of cheap- 
ness, the high quality of workmanship and material, but more especially 
the excellence of design, which renders the Cameron durable beyond 
all others, and its few working parts readily and easily replaceable. 
Moreover, we believe, in buying a Cameron you will save money in 
cost of repairs. 

Besides other sterling qualities, the three points of excellence 
peculiar to the Cameron are: First, Simplicity; second, Durability; third, 
Entire absence of outside valve gear or moving parts. 

Simplicity — The Cameron pump has fewer working parts than 
any other steam pump made. 

Durability — The steam mechanism consists of four stout pieces 
only, none of them delicate, intricate or exposed to injury. The opera- 
tion of this mechanism is such that — 

While under full pressure of steam, the suction pipe may be lifted 
out of the water and the pump allowed to run away or race as fast as 
steam will drive it, without danger of the piston striking the heads or 
any injury to the pump. The advantage of this can scarcely be ex- 
aggerated, since under most conditions any punij) is liable to have its 
supply of water cut off unexpectedly. They arc made stronger and 
heavier than other pumps of the same capacity. 

Absence of Outside Valve Gear — The steam valve movement 
works in line with the piston rod without the intervention of arms or 
levers. The pump can, therefore, be run, witliout danger of breaking, 
at a greater speed than any pump employing an outside valve movement. 
There are no rods to become bent, broken or get out of alignment, no 
tappet bars, rollers or clamps to be adjusted. 
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There have been placed on the market more or less recently several 
pumps with inside steam mechanism and an absence of outside valve 
gear. Examination will show that they lack the simplicity claimed for 
them. Some of these pumps, sold for boiler feeding, are equipped with 
deflecting valves for turning their exhaust steam into the suction. The 
oil or any lubricant from the cylinder thus carried in with the feed water 
is highly injurious to the boiler, and the practice is severely condemned 
by boiler insurance inspectors. On the other hand, the steam mechanism 
of Cameron pumps is entirely without minute steam ports, grooves, 
packing rings or other complicated devices, and the pumps themselves 
are especially noted for their ability to perform exacting service and 
work under trying conditions. They can stand almost any amount of 
rough usage, and wc find they often do stand a great deal of abuse. 

There being no dead center the pump will always start at any point 
of the stroke, and can be run so slowly that the eye can hardly detect 
the motion of the piston rod. 

The pump can be completely taken apart without disconnecting any 
of the pipes. 

Every pump sold by us is thoroughly tested before leaving the 
works, and is fully guaranteed to be exempt from any faulty construction 
and from defects of material or workmanship. Its satisfactory operation 
is also guaranteed on condition that it is properly set up, reasonably cared 
for and used for a service and capacity corresponding to its proportions 
and design. 

We call attention to the separate Code word for each type of pump, 
which is a new feature in this catalogue, and for use in telegraphing 
about the type of pump when referring to sizes or combinations that 
are not listed. 
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Simplex vs. Duplex 

MANY inaccurate statements and unwarranted claims have 
been advanced in behalf of duplex pumps. Several makers 
go as far as to state that their duplex pumps are "double 
the capacity of single pumps of the same diameter and stroke/* a 
misrepresentation which we can hardly let pass unnoticed. In the first 
place a Cameron pump can be run safely and comfortably at a speed 
that would knock a duplex pump with its lever arm contrivances all to 
pieces. But even at a low speed duplex pumps seldom attain even their 
theoretical capacities, and the reason for this is neither mysterious nor 
difficult of comprehension. In all duplex pumps each steam piston is 
controlled and reversed by a connection with the opposite piston rod. 
Since it is beyond human ingenuity to pack two machines so that friction 
will be equal, it follows that one piston must move more sluggishly than 
the other, and this piston is constantly interrupted and reversed before 
it has a chance to complete its stroke. One pump is constantly short 
stroking. If you don't believe this measure the actual strokes of the 
two rods and compare them and note what becomes of the claimed 
capacity. 

A Cameron pump cannot reverse until it has completed its full, 
honest stroke. 

A Cameron pump can be run continuously and without detriment 
at greater speed than any duplex pump made. 

For two reasons duplex pumps are prodigally extravagant in the 
use of steam. First, because of the wasted clearance of steam in the 
cylinder whose piston is not travelincf its full stroke. Second, because 
duplex pumps have double the number of ports, and steam spent in 
filling ports is steam wasted. 

A duplex pump has more than double the number of parts to keep 
in repair, and when any one gives out the whole machine is crippled. 

In nearly all duplex plunger pumps sold so cheaply and cheerfully 
for boiler feeding and other purposes, there is no possible way of 
compensating for wear — the more the water plunger wears the more 
churning and less pumping is done. Of course, the "parts can be re- 
newed" — the oftener, the more there is in it for the maker. 

Every Cameron pump is packed to compensate for wear. 
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D i r e c t i n s for r d c r / ;/ g 

I A order that we may be able to answer yotir inquiry intelligently, 
aiid to save time, please inform us as far as possible upon the 
following points: 

What is the liquid to be pumped ? 

If water, is it hot or cold? Is it pure, or does it contain salt, acid, 
sulphur, sand or grit? 

What is the average quantity to be jmniped per minute? What is 
the maximum tliat the pump might be called upon to handle? 

How high is the liquid to be forced? 

How far — that is, what is the lengdi of difcharge pipe? 

If pipe is already laid, what is its diameter and how many turns 
does it make? 

What is the steam pressure at the pnmp ? 

Will the pump exhaust into the atmosphere? If against back 
pressure, how much? 

What is tlie height of suction lift — how far above water will the 
pump be placed? What is the total length of suction pipe? Atid how 
many elbows or turns ? 



Directions for Setting Up and Running Pumps 

BLOW out steam pipe thoroughly before connectiiif; up ymir pump. 
Any dirt or rubbish carried into a >lo;uii (•>lin(iir will cut and 
wear it away. 
After pump is connected remove rcvcr-c valve covers nr plugs, 
take out valves and blow steam through. Then carefully wipe valves 
and pockets clean before replacing the former. 



Never use smaller pipe than size given in tables. Long pipes 
should be of even greater diameter to allow for increased friction. This 
applies particularly to suction pipe. 

Run pipe as nearly in a direct line as you can. Turns and elbows 
greatly increase friction, and all bends should be as large and gradual 
as possible. 

In cold weather, open the drip cocks to drain the steam and water 
cylinders, otherwise they may burst if allowed to freeze. 

Suction pipe must be absolutely tight, and it is always well to use 
a foot valve and strainer. 

Place your pump as near the water as possible. At sea level water 

will rise 33.9 feet in a perfect vacuum, but practically no steam pump 

can draw water to anything like such a height by suction. Hot water 

cannot well be lifted by suction, since its vapor destroys the necessary 

vacuum. Therefore, to pump hot water the supply should be placed 

above pump and delivered to it from a head. 

A vacuum chamber upon the suction pipe, close to the pump, is 

always an advantage, and on long lines of pipe or on pumps running 
at high rate of speed is absolutely necessary. Its utility consists in caus- 
ing a steady and uniform flow of the liquid through the suction pipe, 
and thus preventing "pounding" or water hammering, which (without 
one) is always incident to long suctions. 

When working under very heavy duty put an air cock in the suction 
pipe between the vacuum chamber (should there be one) and the pump, 
and by admitting a small quantity of air keep the air chamber supplied. 
The surplus air, passing with the water into the discharge pipe, forms 
an elastic column, preventing water hammering and consequent shock 
on the pump and pipes. 

Do not use tallow in the steam cylinder, but a little of the best 
refined mineral, sperm or lard oil. Any oil that corrodes or gums the 
working parts is unfit for use. 
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Cameron Steam End 



ALL single, direct-acting pumps make use of an auxiliary plunger 
to carry the main slide valve, which gives steam to the main 
k. piston. By means of various devices steam pressure is made to 
drive this auxiliary plunger backward and forward. In the Cameron 
pump the plunger is reversed by means of two plain tappet valves, and 
the entire mechanism thus consists of four stout pieces only, all working 
in direct line with the main piston. Simple and without delicate parts, 
it is the only inside valve gear that is absolutely reliable. 

Explanation 

A is the steam cylinder; C, the piston; L, the steam chest; F, the 
chest plunger, the right-hand end of which is shown in section; G, the 
slide valve; H, a lever, by means of which the steam-chest plunger F 
may be reversed by hand when expedient; // are reversing valves; KK 
are the reversing valve chamber bonnets, and EE are exhaust ports 
leading from the ends of steam chest direct to the main exhaust and 
closed by the reversing valves //. 

Operation 

C, the piston, is driven by steam admitted under the slide valve 
C, which, as it is shifted backward and forward alternately connects 
opposite ends of the cylinder A with the live steam pipe and exhaust. 
This slide valve G is shifted by the auxiliary plunger F ; F is hollow at 
ihe ends, which are filled with steam, and this, issuing through a hole 
in each end, fills the spaces between it and the heads of the steam chest 
in which it works. Pressure being equal at each end, this plunger F, 
under ordinary conditions, is balanced and motionless ; but when the 
main piston C has traveled far enough to strike and open the reverse 
valve /, the steam exhausts through the port E from behind that end 
of the plunger F, which immediately shifts accordingly and carries with 
it the slide valve C, thus reversing the pump. No matter how fast the 
piston may be traveling, it must instantly reverse on touching the valve 
/. In its movement the plunger F acts as a slide valve to close the port 
E, and is cushioned on the confined steam between the ports and steam- 
chest cover. The reverse valves // are closed as soon as the piston C 
leaves them by a constant pressure of steam behind them conveyed direct 
from steam chest through the ports shown by dotted lines. 
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Regular Cameron Water Valve Chest 

THE illustration on opposite page shows the Cameron valve chest 
and arrangement of valves. The right-hand side is shown 
in full as it appears when bonnet is removed and the left- 
Jiand side in section. The superiority of this valve chest lies in its 
accessibility. By simply removing one bonnet or cover, the whole in- 
terior with every valve is plainly visible, turned inside out so to speak, 
and not a speck of anything that may have lodged there can escape 
detection. The shelves or decks are bored out tapering, and the brass 
seats force<l in. They can thus be readily taken out and renewed at 
any time. Each stem holds two valves, with their springs one above 
the other, so that by simply unscrewing one plug, and pulling up the 
stem, both are released. It will be noticed that the Cameron valve 
chest is placed close to the ground and beside the water piston, instead 
of atiove it as in other makes. The valves are therefore just so much 
arer the water, and the suction lift is reduced accordingly. Every 
! two suction openings, one on each side, and the discharge 
taxtfi can be turned in any direction desired. 




REGULAR CAMERON WATER END— REAR VIEW 
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Came? on Pump for High Steam Pressuf^es 

WHEN the steam pressure exceeds 150 lbs. per square inch, 
it is advisable, if not absolutely necessary, to use a form of 
steam valve differing from that ordinarily used. It is a 
generally recognized fact that the best form of valve to work under 
these conditions is the piston type, and this we have adopted. 

In Kcu of the steam chest, plunger and slide valve shown on page 
14, we make the plunger to constitute the valve as well as plunger, and 
cast the chest on the steam cylinder and force into it a liner having the 

■ 

ports accurately milled in it. The steam cylinder and its flanges, and 
the parts bolted to it, are all made extra heavy, and the bolts are larger 
and closer together than in our pumps, as adapted for ordinary steam 
pressures. 

The steam plunger thus arranged is practically balanced, and has 
very little tendency to wear, and none to stick or bind, thus rendering it 
more positive than one carrying a slide valve. 

Nearly all of our vertical and horizontal marine pumps have this 
plunger valve, and the high pressure cylinders of compound pumps are 
thus equipped in many cases. 

We can arrange our various designs with this type of high pressure 
steam cylinder complete, including the lagging, at a slight increase in 
price. Net prices on any combination quoted on application. 

The photographic reproduction on opposite page illustrates our 
"Regular Pattern'* Piston Pump ecjuipped with this type of cylinder. 



39 




'ND STEAM END FOR PUMPS WITH 9" HIGH PRESSURE 
STEAM CYLINDER AND SMALLER 




COMPOUND STEAM END FOR PUMPS WITH lo" HIGH PRESSURE 
STEAM CYLINDER AND LARGER 



Cameron Compound Steam End 

A GLANCE at the drawings on the opposite page will make evident 
the truth of our assertion in regard to the extreme simplicity of 
our compound steam end, in which both the high and low 
pressure cylinders are of the Cameron Standard type and have all the 
peculiar characteristics which render it thoroughly reliable. 

The steam mechanism consists of a few working parts of substantial 
character ; it is without any outside valve gear and absolutely positive 
in action and requires no more skill to run it than a simple pump, from 
the fact that it operates without the introduction of arms or levers and 
it cannot be, and does not require to be, adjusted. It will be noticed 
that the lines of reciprocation of every moving part are parallel with 
those of the pistons, and all move in the same direction. 

The advantages to be derived from compounding are considerable 
as effecting the economical consumption of steam, which saving is greatly 
enhanced by the use of a condensing apparatus ; but the steam saving 
does not comprise the whole benefit gained, as it has been found in 
practice that a pump thus arranged is capable of running faster and 
smoother under a heavy load than with a simple stem end. We lag 
both cylinders wuth sheet metal over a thick layer of non-conducting 
material, thus reducing the condensation very considerably and dimin- 
ishing the cause of the greater loss in steam driven machines. 
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PLAN SHOWING ARRANGEMENT OF TWIN" PISTON PUMP 
NON-COMPOUND Code word. "Tuiiiuix-oin- 



jomeron 



Twin Piston Pump — Non- 
For Genera/ Service 



For this work we believe we can oflfer a pump possessing more than usual 
merit, having features which render it vastly superior to the common duplex 
pumps, which are ordinarily made of one type and are very faulty in design. 
While the duplex pumps possess some theoretical advantages, which are not, how- 
ever, realized in practice, we have not hesitated to guarantee our single pumps of 
the same proportions to do quite as much work, and which we believe they are 
capable of doing. 

By our arrangement we obtain an equable flow of water in the discharge, 
which, under heavy pressure particularly, is of the greatest importance; and the 
economical use of steam is greatly enhanced by that fact, as well as by the 
well-known features of the Cameron pump, which tend in the same direction- 
Moreover, by providing suitable stop and gate valves, each pump may be run 
separately whenever required, thus permitting the Stoppage of one pump for 
repairs, or other purposes, and only partially diminishing the water supply, as 
the other may be speeded up. 

The twin compound pumps illustrated on pages 46 and 58, : 
acteristics which render them superior to all others on the market, : 
the Camekon features of inside valve gear, and are so simple in 
that no more skill is required to run them than a simple pump. 
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Camerofi Outside Packed Plunger Pump 

Pipe Pattern 

ALL that we have said of our pumps as to their simplicity, dura- 
bility and absence of outside valve gear, gains double force when 
mining work is considered. The drawing on the opposite page 
shows a longitudinal sectional view of our Pipe Pattern Outside Packed 
Plunger Pump, which we believe to be the best yet designed for working 
under the most severe conditions and where the water contains sand 
or grit or is strongly impregnated with acids. In this connection we 
wish to say that no iron can indefinitely resist the worst kind of acid 
water. But, as solid composition water ends in pumps of large capacity 
are very costly, we have designed this pump, which is practically built 
in sections, so that if any part is finally eaten away, it can be replaced 
at a minimum of expense, and the whole water end is not ruined. Our 
latest patterns embody all the improvements that years of experience in 
mining work have suggested. There are no rods, arms or working 
parts exposed to rust or damage either from carelessness or accident. 
The plunger, being supported in packing boxes near the center, cannot 
sag or get out of line at the ends of the stroke. Although the pump is 
so compact, all parts are readily and easily accessible, while the water 
end is made exceptionally heavy and with large valve area. 
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Cameron Outside End Packed Plunger Pump — 

Poi-Falvt Pattern 

WHERE mine water is strongly impregnated with sulphuric 
and other acids or salts, which are destructive to unpro- 
tected cast iron, we can offer a pump having a pot-valve 
pattern water cylinder. This consists of working barrels and connec- 
tions, all having cylindrical sections and the valves are enclosed in 
sqtarate chambers styled "Pots," This construction gives large direct 
passages and ample area both around and through tlie valve seats, 
I are important factors and result greatly in favor of the longevity 
[ of ihe pump. 

The fliustration on the opposite page shows the interior arrange- 
mt of one of these valve pots or chambers. The valve chamber 1 
1 cover 2 are well proportioned and are cast of a special mixture of 
close-grained iron. These chambers contain single water valves. 
: valv« seat 3 is a substantial acid-resisting bronze casting securely 
1 place. The valve 4 is a rubber disc and is protected by the 
heavy bronze guard 5, which also serves as a stem working in the guide 7. 
A section of the spring is also shown at 6. The use of a large single 
water valve in each of these chambers instead of groups of smaller valves 
allows the passage of comparatively large solid bodies, such as pieces 
of coal and dirt, which may enter with the water and would otherwise 
dc^ the valves. The hinge bolts 8 permit of the covers being quickly 
removed, thus rendering the valves readily accessible when necessary 
to free them from any foreign substance or remove the valve, guard, 
spring or guide, and it takes but a short time to lift off the whole pot 
when the seat needs renewing. 

.■\ distinctive feature of water cylinders of this type is the extra 
thickness of the metal, which permits of a certain amount of corrosion 
bffore the metal becomes too thin to withstand the strain due to the 
head or resistance; and, when so ordered, the whole interior may be 
wood-lined with sound white pine f See No. H), wliich is securely wedged 
in place and these linings may be replaced when necessary at a mini- 
mum cost. 01 
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Cameroon Vertical Plunger Sinking Pump 

THIS is the most successful sinking pump that has ever been placed on the 
market. Any steam pump that is to be used in sinking a mine shaft must 
be strong, certain in operation, capable of handling gritty water, require 
little attention, and above all be able to stand the roughest kind of usage 
without sustaining injury. 

The Cameron sinking pump has no outside valve gear, arms or levers to be bent 
or broken oflf. It cannot suffer from violent collision with the walls of the mine 
shaft, and is not likely to receive injury from the explosion of blasts. 

Being fitted with our exhaust cut-off, it will run along as fast as steam will 
drive it with an irregular or intermittent supply of water, or when the water fails en- 
tirely, not only without danger of the piston striking the heads, but without injury 
to the valves. 

Unlike other inside valve movements, the Cameron steam end is not delicate or 
complicated, but, being simple and reliable, it is especially superior for duty in a 
mine where the attention of a skilled engineer is not always available. 

It takes up less room in the shaft than any other sinking pump, and will work 
in any position. It is designed and intended to handle gritty water. 

It is packed from the outside easily and quickly, the glands being supplied with 
hinged bolts. 

There are no parts exposed to rust, and instances have occurred when this pump 
has started off and cleared a shaft of water when the pump itself had been buried 
for weeks under a mass of fallen rock and debris. 

We invite your attention to our recently patented priming device with which 
we equip our vertical sinking pumps. The priming valve used on other makes is 
open to two objections. By its operation the whole weight of water in the dis- 
charge column is precipitated into the suction hose, which, ])eing designed to resist 
collapse only, is sometimes ruptured by the undue strain. Furthermore, any ac- 
cumulation of dirt or sediment behind the valve is likely to render it locked and 
immovable. Our new priming valves entirely remove these objections, and at the 
same time do not project laterally and cannot be injured or snapped off by blasting or 
collision with the wall of the mine shaft — thus leaving the Cameron pump as before, 
the only sinking pump that is absolutely invulnerable and safe from external injury. 

There are now on the market several imitations of the Cameron Plunger Sink- 
ing Pump, more or less resembling it in appearance and variously advertised under 
fancy names, or even as "Camero.n Pattern'' pumps. When you consider the pos- 
sible consequences of having your pump break down at a critical time and your 
mine drowned out, perhaps you will prefer the genuine. The Cameron Sinking 
Pump can be distinguished from imitations by our patent priming valves and our 
acorn-shaped air-chamber, through which we now carry the discharge pipe, instead 
of placing them on opposite sides of the pump as heretofore. Our experience 
of over forty years has taught us where to place every pound of metal, every steam 
port — and a few other things of which you get the benefit. If you are mining, we 
know that you are using the Cameron type — only be sure that it is a Cameron. 

To All Whom it May Coficerti 

The Cameron air-chamber and priming valves are protected by patents granted 
June 27, 1899, and July 18, 1899. All infringements will be promptly dealt with. 
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Cameron Vertical Plunger Sinking Pump 



TJic pilot iigraphic reprortnclion ilUisiraies No. 9, size 12x7x13. In addition 
to tlic li*t of rhis type contained below, we illtxslrate our larger sizes on the fol- 
lowing pages. 72 and 7.1, Tlie rew fealL-.res incorporated in thii <ype, as shown 
in the sectional view on page C8, also in accompanying ilhistration on the op- 
P'lrile page, are worthy of your consideration. 

The distinctive (eatiires which lend to enhance lite value and add to (he 
utility, are ihc ?and pockets above thf single stiiffing-l>ox, the stuffing-box 
through which the plnngcr moves, hinge bolts for snction, and bottom cover 
and bonnets of nearly all siifes. our combined acorn-shaped air-chamber ami 
di'chnrge, connection, and our (iriming device. All these features are subjects 
of rt-eent palcnis. 
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VERTICAL PLUXGKR SlNKi: 
Code word. ■■Pliinsink.r 



Cameron Vertical Plunger Sinking Pump 



The phoiograpliic reproduction illustrates size 24x12x16 of this type, and 
sliows the general construction of the Cameron sinking pumps of larger siie 
than those shown on previous pages. This has been adopted to accomplish the 
object of having ample valve area, and keeping the size of the valves within 
reasonable limits. The discharge chamber and pipe connection are on opposite 
sides to avoid making the air chamber excessively large, which would be the 
ease with these larger pumps where the two are combined. 

In addition to the sinking pumps listed on page 71. and also below, we can 
supply Ibis type of sinking pump up to 1.000 gallons capacity per minute, but as 
Ihc demand is limited, we do not keep them in slock. 
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TANDEM DOlTiLi: SIF-AM [CXU 
VERTICAL PLUNGER SINKING PL'MP, Code word "Tanplur 



Cameron Tandem Double Steam End Vertical 

Plunger Sinki?ig Pump 

Patent Applied for 

THE purpose this design is intended to accomplish is to permit the 
pump to use the full pressure as nearly as possible during the 
time of its operation, and is particularly adapted for compressed 
air driven pumps. 

If a pump as ordinarily constructed is calculated for a shaft which 
is to be sunk to a considerable depth, the power end must be made large 
enough for the maximum depth and, therefore, in a pump with a single 
steam cylinder a low pressure is accomplished by throttling the air down 
to a very low tension. It will be realized that this must occasion a con- 
siderable loss, for compressed air may be likened to a spring which, 
having been compressed to a high tension, is allowed to lose its force 
down to a low degree of tension to balance the load ; thus a certain 
amount of power necessary to accomplish this compression is wasted. 

It is not practically possible to adapt the pressure to every condition 
of head, but it is sought to minimize the loss by this construction. 

With this pump the sinking may be accomplished by the use of the 
smaller cylinder alone, until the point is reached when more power is 
needed, when the large cylinder takes up the work and the smaller one 
reciprocates idly. A depth having been reached where the larger cylinder 
can no longer provide sufficient power, both cylinders operate together 
to the maximum depth. 

Compound Shiker 

Although the above constitutes the principal object of this design, 
the construction is such that it may be used as a compound pimip, and 
all the advantages gained by using the steam expansively can be obtaine*!. 
To one familiar with the use of compressed air, it is hardly necessary to 
explain that in practice the compoimd feature will not be ordinarily used 
with air; although it may be so used if proper measures are taken to 
avoid freezing, such as re-heating the compressed air before it enters 
the pump to a sufficient extent; but, if a high steam pressure is carried, 
excellent results may be obtained by compounding. 

The pump will be arranged ordinarily to act non-compound, but we 
will supply it arranged in such a manner that it may be used either way, 
or both ways if so desired, as it can be accomplished without complication 
of mechanism or multiplication of parts. 

If economical results are any object, try this pump. 
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"SIKRRAS" PATTERN SECTIO.VALIZKD M- 
SINKING PUMP. Code «or,l. ''S 



AL PLUNGER 



Cameron Vertical Plunger Sinking Pump 
— Sierras Pattern 

'I'his is our regular Vertical Plunger Pump, built in section, the heaviest 
piece weighing not over 300 pounds. With our Mountain Pattern Plunger Pump, 
il has found its way on mule back and by other primitive modes of transportation 
over the Mountain Passes of Mexico, Colombia, Peru, Chih, and lo other mining 
regions in Central and South America. The photographic reproduction illustrates 
N'o. 8, size 10x6x13. One larger size is illustrated and described on the following 
pagc^. TS and 79. 
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■SIKRRAS" PATl'ERK SKC'IIO.\AI.]Z|-:i) \'IJ< IIlAL PLUNGER 
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Cameron Vertical Plunger Sinking PumpSierras Pattern 

When our No. 9a size, 13xGxI3, was biiill, we fouiid we had reached the 
limit of this type of pump, and for a pump having larger capacity it became 
necessary to alter the design to (he one shown on opposite page, which enables 
w to divide up the heaviest piece (the valve chest) into two parts, in order 
ihat no separate piece would be more than 300 lbs. in weight. 

Only the one siie listed below has been made like this, and we do not 
ihink it is possible to make any larger si^e this way, but this size is the largest 
m which this limit of weight can be obtained. 
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Cameron Suction Condenser 



In mines, particularly, it is sometimes a very difficult matter to decide how 
to dispose of the exhaust steam. 

The use of a suction condenser offers a solution of the difficulty. The 

Cameron Suction Condenser has the merit of not presenting any resistance to the 

free inflow of the water, while at the same time it is exceedingly effective in 

taking care of the exhaust steam by condensing it and permitting it to enter the 

pump as water, through the suction opening, from which it is discharged to the 

surface. It has also the additional advantage of relieving the steam end of back 

pressure, as a partial vacuum is formed proportionate to the height of suction lift. 

Be sure that the water cylinder is fully charged before the exhaust steam 

is turned into the condenser by allowing the pump to exhaust into the atmosphere 

until the pump has become filled with water, when the three-way valve may be 

turned and the exhaust admitted to condenser. 

An air leak is fatal to the successful working of this as of any condensing 
apparatus. The suction condenser and exhaust pipe leading thereto are shown by 
dark portion on cut on opposite page. 
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Canteron Vertical Plunger Sinking Pumps 



Two distinct designs of Vertical Plunger Sinking Pumps are illustrated on 
the opposite page. Both have steam ends possessing llic unique features of 
the Camebon pump, but the Prospector's Sinking Pump is of the same general 
character as our Regular Vertical Plunger Sinking Pumps and is suitable for 
quite considerable elevations, while the contractor's Differential Plunger Pump 
is better adapted for lesser elevations and is much lighter in weight and is not 
provided with hooks although slings are furnished. 

Cameron Prospector's Sinking Pump 

Thii type is very similar to our Vertical Plunger Sinking Pattern illustrated 
00 pages M and 70 and described on pages 69 and "1. It was designed to 
meet the requirements of those who need a sinking pump for prospecting or 
any utnation where a pump of larger capacity 
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Contractor's Differential Plunger Pump 

The Caueson Contractor's Differential Plunger Sinking Pump illustrated 
on the opposite page, is particularly adapted for situations where the lift is 
light and the water contains considerable sediment. Lightness is one of the 
features, which is attained by discarding the valve chest and placing the valves 
ra the lower cylinder and plunger. The flow of the water is in one direction, 
thus reducing the frictional resistance and preventing the accumulation of sedi- 
menl over the valves. The general construction is similar to our Differential 
Sinking Pump described on page 85. 
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ENliAL PLUNGER SINKING PUMP 
Code word, "Differplun" 



Cameron Differential Plunger Sinking Pump 



The pliotitgraphic rcproduelion on the opposite page illustrates size 14x8 and 
12x13 of this type, which was originally designed for a light machine discharging 
a considerable qnanlily of water lo a limited elevation. 

For this work it is particularly well adapted, as the water flows in a steady 
current in one direction, and is not retarded by its passage through the valves, 
which have large interstices. These qualities permit of a comparatively high 
'peed, and the discharge of a large quantity of water. The weiglit of the ma- 
chine is reduced by discarding the valve chest and air chamber, as the valves 
ate in the lower cylinder and plunger, and the tipper part of the plunger per- 
form; the function of an air chamber. The coiistrtietion of the water end is 
very simple, so that an exhaustive explanation is unnecessary. On the up-stroke 
twice the amount of water discharged is drawn into the lower chamber, and on 
the ilown-stroke one-half of that drawn into the lower chamber is discharged. 
Thus, on the upstroke a certain quantity equal lo one-half of that drawn into 
the cylinder is discharged, and on the down-stroke the other half is forced into the 
fccliargc column, but the flow is always in one direction. This prevents the accu- 
mulation nx sand on the valves, and avoids the trouble due to this condition. 
The lower or suction valves are readily accessible, Ireiug contained in the 
Wtr chamber, and may be reached by loosening the swing bolls and loosening 
'he chamber as far as the long holts will purniit, thus providing for their inspec- 

Thc discharge valves are contained in a plate in the lower end of the plunger 
and art rendered accessible by loosening the upper set of swing bolts and lowering 
'!« pump ehamlier to the full extent of the long swing hohs, thus allowing the 
femoval of the valve plale, etc. 

This type is also suitable as a bilge or wrecking pump, as it is designed for 
•natiiinnii capacity with minimum weight and space. 

These pumps are equipped with hooks for suspending to shaft timbers. 
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VERTICAL PISTON SINKING PUMP 
Code word, "Sinkpislon" 



Cameron Vertical Piston Sinking Pump 

The photographic reproduction illustrates our Vertical Piston Sinking Pump 
No. 7, size 10xSxl3. 

This pump is considerably lighter than our vertical plunger pump, and we 
arc able to otTer it at a lower price. It possesses many of the excellent qualities of 
the plunger type, anil we believe it is the best piston sinking pump on the market, 
j-« we prefer and recommend the plunger type for gritty water. 
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TANDEM VERTICAL SINKING PUMP 
Code word "Tanpisink." 



C anieron Tandem Vertical Si?iking Pump 

WHERE the vertical lift is considerable, and the size of shaft 
limited, two steam ends of the same diameter working to- 
gether may be used in lieu of a single steam end of larger 
diameter, and they may be connected up in such a manner that one 
steam end will act independently of the other. 

This is also a measure of economy when compressed air is used, as, 
instead of using both steam ends and throttling the air to a low tension 
on the upper half of the work, a higher pressure may be used on one 
cylinder until a depth is reached w-hen both steam ends are needed, 
when they will then operate together to the bottom of the shaft. During 
the period when one steam end is sufficient, the other may be recipro- 
cating idly. 
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TELESCOPIC JOINT. Code word, "idcsjoi 



Cameron Telescopic Joint 

This telescopic joint supplies a convenient means for lifting a pump when 
blasting, and avoids disconnecting the pipes. We usually make them for sixteen 
foot travel, to enable the operator to drop the pump that distance without disturb- 
ing the rest of the pipe. By its use irregular lengths of pipe may be added, 
whereas otherwise, when the pump is lowered, the pipe would have to be cut in 
equal lengths. The outside is made of galvanized pipe, and the inside of brass 
tubing when desired; or with both inside and outside pipes of galvanized iron. 



o 

c 



Croagh. . . 
Cromarty 
Cronstadt 
Croom. . . 
Cropsey. . 
Crossbill. 
Crozon. . . 
Cniger. . . 
Crural — 






134 

2 

3 
4 
5 
6 

8 



0^ 

> 
u 

*C % 

C 



16 
16 
16 
16 
16 
16 
16 
16 
16 



N 

a; u 




91 



Cameron Ver 1 1 c a I Boiler Fe ed Pump 



The pholograplik rep ro duel ion shows a vertical piston pump on base of 
ihe size 6x4x7. Where it is known its virtues are appreciated, since it possesses 
tvtry necessary attribute o( a perfect direct-acting pump, and oeciipits but little 
space. .Allhoiigh shown on a base-plate, it can be made to bolt to a wall or 
liulklicad by means of lugs cast on llie back. In common with all Cameron 
Iflimp-, no working part is exposed except .1 small part of the rod, which may 
ai-o be covertd if necessary. The slcam end may be adapted to work under 
any sitam pressure, no niatlcr briiv high, ami the water end is fitted with a re- 
mumble bushing or lining, which may be taken out and replaced with a new one 
"1 a few minutes, thus avoiding any delay when it becomes necessary to renew the 
Burking barrel of the cylinder on accmtnt of wear. 
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VERTICAL SHOR'i-STROKE PISTON PLMP, WTIH BASE. 
Code word, "Shonbase" 



Cameron Vertical Short-Stroke Piston Pump 
With Base 



This pump is adapted for situations where it is necessary to install a pump 
a limited space, such as a well, shaft, or sink. The photographic reproduction 
ftrates size 12x7x13. 
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VERTICAL LONG-STROKE PISTON PUMP, WITH BASE 
Code word, "Longbasc" 



Cameron Vertical Long-Stroke Piston Pump 
With Base 



Thi^ pump is adapted for situations where it is necessary to install a pump 
in a limited space, such as a well, shaft or sink. The advantages claimed for 
our horizontal long-stroke pump, on page 23, apply ef|ually to this lypc. The 
pholugraphic reproduction illustrates size 20x12x36. 
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VERTICAL SHORT-STROKE PISTOX PUMP WITH THE CYLINDER: 
SEPARATED. Code word. "Sapashorl" 



Cameron Ver ti ca I Short-Stroke Piston 
Pumpy With the Cylinders Separated 

The photographic reproduction illustrates No. 6, size 8x4x12. 

This pump is adapted for raising water from rivers and deep wells, or 
wherever there is considerable fluctuation of the water level ; the water cylinder 
can be placed below and the steam cylinder at the surface, and connected to 
it with the necessary rods and guides. By this arrangement, the steam cylinder 
is never submerged, and the inconvenience of having lo go down into the well 
to attend to It is avoided. 



i\\i\ 



is 



y 



1= 



Dolntl 



.65 m 

i.iol loa 



:I47D I 

£100 



asa^saw 




VERTICAL LONG-STROKE PISTON PLME' UTITl THE CYLINDERS 
SEPARATED, Code word, "Scpalong" 



Cameron Vertic a I L,ong-S troke Piston 
Pump, With the Cylinders Separated 

The photographic reproduction illustralcs si^.e 20x13x36. It is adapted for 
the same situations as our short-stroke pump on page 90. and the same advan- 
t^es claimed for our long'Strok« pumps also apply to this type. 




Cameron Deep IV e II E ?t gi ?t e 



This pump is designed for elevating water from artesian or bored wells, where 
the water lies too far below the surface to be within reach of an ordinary pump. 
It is simple and self-regulating in every way, requires no attention, and will pump 
water from any depth. There arc no working parts exposed to damage or rust; 
and it will be noticed that, unlike other pumps with inside valve movements, the 
>team-chest is placed crosswise in a horizontal position, so that the steam-chest 
plunger moves quietly from side to side and does not rise and fall with the 
unequal momentum due to its weight. The pump bucket discharges on the up 
stroke, while the upper plunger is of an area equal to one-half that of the lower 
bucket and discharges upon the down stroke, so that the flow of water is very 
uniform and regular. 

Whenever it becomes necessary to pull out or examine the working barrel, 
pump rods or piping, by an ingenious arrangement the whole steam end with 
column and base can be instantly rolled back upon the bed-plate away from the 
mouth of the well. This pump is supplied with our patent steam and exhaust 
cut off, which insures uniformity between the up and down stroke and avoidance 
of concussion at the ends of stroke. The photographic reproduction illustrates 
Xo. 5, size 7x36. 
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Code Word 
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Cameron Combined Pump and Bo tier 



Our photographic reproduction illuslrates a complete puitiping outfil, only 
reiiiiiring the suction and discharge pipes to be connected to make it ready for 
work. The boiler is o( ihe vertical tubnbr typ«, and is large enongh in each 
case to enable the pump to run to its rated capacity. The pump is placed on 
the Hoor in the larger sizes, and the smaller ones rest on a plate bolted to the 
bed-plate of boiler similar to the accompanying ilhistration. which shows onr 
N'o. 4, size, 7n3^x7. All pumps furnished with boiler have composil ion-lined 
water cylinders and composition piston rods. 

A separate boiler feeding atlachmunl is supplied with all boilers. Prices 
here listed do not include smoke stack. 
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MARlNi: VHKTICAI. I'iSTON I'fMl'. Code wonl, "Mavcrpi" 



C ameron Vertical Marine Piston Pump 

THE reproductions on opposite page illustrate what we truly 
believe to be the very acme of perfection of pumps designed 
for marine use. They possess every other desirable feature 
combined with extreme simplicity, freedom from multiplicity of parts, 
and total absence of outside valve gear. No regulation of valve gear 
is possible or necessary, and once built, the parts cannot be changed iji 
relation to one another or regulated in any manner whatever. They 
remain as constructed until worn out. 

In the steam valve movement there are but three stout moving 
parts, viz.: two steel reversing valves operating in line with the steam 
piston, and one balanced piston valve which is steam driven. 

The water end is of the highly esteemed Cameron type, with its 
valve system, upon which the seal of approval has been placed by users 
in all lines of work through decades of time. These pumps are designed 
to work with the highest steam pressure and those recently built for the 
U. S. Cruisers were subjected to 500 lbs. per square inch at both steam 
and water ends. The steam ends are jacketed with sheet metal and 
brass bands over thick layers of non-conducting material, and all of the 
machine work reaches a high state of perfection; especial pains being 
lllcen also to insure absolutely perfect alignment. 

Accessibility, a very important and indeed vital requirement in 
ine work particularly, has received more than usual attention. Either 
"Sing valve, or the piston valve are rendered readily accessible by 
mng a single bonnet, and one bonnet also covers the water valve 
which contains all of the water valves and it is only the work of 
lit few minutes to remove the valves, guards, stems, springs and plugs 
completely. The water piston may be repacked by lifting up the top 
cover, and the removable bushing or liner taken out by disconnecting the 
piston rod where it is held together by a clamp nut. 

They may be arranged with bases or with brackets by which to 
bolt to bulkheads. 

These pumps, as well as several other types described herein, are 
receiving the commendation of the engineers of ships of the merchant 
marine service, who appreciate them for the distinctive features re- 
ferred to above, and because they are relieved from the watchful care and 
attention which pumps with complicated mechanism and multiplicity of 
parts constantly require. 
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MARINE VERTICAL PLUNGER PL'MP 
Code woni. ■■Miirverplun" 



Cameron Vertical Marine Plunger Pump 

MUCH of what has been stated on page 127 is also true of our 
Vertical Marine Plunger Type illustrated on the opposite page. 
The plunger pump is designed to meet the requirements of 
those who prefer this type and to overcome the objectionable features 
which exist in those now on the market. Although a double acting pump, 
it has but one stuffing box in which the plunger moves, therefore the 
frictional resistance is greatly diminished, and the loss of water from 
leakage entirely obviated. 

These distinctive features may seem relatively unimportant, but 
they were considered under some circumstances of material consequence, 
having been brought to our attention by engineers of high repute, that 
in certain instances great pecuniary loss resulted from the leakage of 
fresh water in plunger pumps of the ordinary type. 
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Cameron Vertical Suction Valveless Air Pump 



THE illustration on the opposite page shows a "Cameron" Vertical 
Suction \'alveless Double-acting Air Pump size 8xl()xl2. This 
pump is recommended for producing a high vacuum when 
connected with either surface or jet condensers. It is noiseless in opera- 
tion, self-governing, will operate at any speed, and is as steady running 
and efficient as a fly-wheel pump without any of the complications of the 
latter. 

It is simple and accessible in construction — occupies small space, and 
is very reliable in action. The steam cylinder is of the well known 
''Cameron'' type, with no outside valve gear, and makes a full stroke 
every time. The air cylinder is cast iron brass lined, and is fitted with a 
brass piston packed by means of water grooves. At each end of its stroke 
the piston uncovers an annular port at the centre of cylinder barrel, ad- 
mitting air and water without any frictional resistance, and making pos- 
sible the maintenance of a high vacuum. 

At the return stroke the contents of the cylinder is forced out against 
the atmospheric pressure through the discharge valves. The pump is 
double-acting — the suction port is uncovered by the piston alternately 
above and below, and the discharge is from both top and bottom of 
cylinder. The discharge valves are hard rubber, re-enforced with a com- 
position backing plate or guard and are held against the seats by spiral 
springs. 

The valve studs extend through the covers and are locked with set 
screw and cap nut, and cannot possibly get adrift. The steam cylinder is 
lagged w^ith Russia iron ; the tee bars are polished, and the whole pump 
has a neat and w'orkmanlike appearance. 

This type of pump is without suction valves and very simple in con- 
struction and as light as possible in weight. It is particularly adapted 
for use on steam yachts, light draft vessels and torpedo boats, for it may 
be built extremely light and having very few parts it is nevertheless 
competent to produce a very high vacuum. Ordinarily it is rated at a 
comparatively low piston speed, but its construction is such that it may 
be run at quite a high speed when an unusual condition prevails and it 
becomes necessary to increase the horse power of the engines. 

It, however, should nt)t be used except where the suction may be on 
a level with or below the condenser connection. 

When built for marine work it is called Tlie Cameron "X'erilight." 
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TWIN HEAM AIR PL'MI'-MAR 1XI-: rWE 
Coile word, "Th iiihcnnr' 



a m e r n Twin Beam Air Pump 



11)6 pump, which is illustrated below and on the opposite page, embodies in its 
gn and construction all the better features which are the result of praclical ex- 
ence and of Ihe best obtainable knowledge of engineering practice in the build- 
of this class of machine. 

The above pertains to the general character of the pump, but when it is con- 
red that the Camebon improved high steam pressure valve-gear consisting in 
entirety of only three moving pieces to each cylinder, is a part of it, a better 
reciation of its superior merit is obtained. The parts of this valve gear are all 
de, as per sectional view below, and descrll>ed on page 327. Having furnished 
V York's Municipal ferry boats with pumps of this type of otir latest design, 
these having given complete satisfaction, we feel justified in asserting that they 
unqualifiedly the best on Ihe market. We have spared no effort in our attempt 
iroduce an apparatus perfect in every way, and we feel that their success war- 
ts our claims and justities our as^erlio^s. 

Those we built for the U. S. Criiist-rs, and of the size 14 x 35 x 18, work equally 
I and are lacking in no detail necessary to their perfection of construction and 

lyone interested. 




SECTIONAL VIF.\V OF TWIN BliAM AIR PUMP 



Cameron Combined Air a?id Circulating Pump 

For High Steam Pressures 

BEING designed to be used in connection with a surface con- 
denser, the suction of the air end and the discharge of the 
water end are on the top. This arrangement lends itself to 
a ready and convenient application to the condenser, the openings of 
which are frequently placed at the bottom ; thus straight connections 
may be made and the condenser may be supported over the pump. 

The valves and seats of both ends of this pump are prevented 
from getting loose by the application of the Camkron pump-end principle, 
which provides for the valve-stems extending from the top surface 
through the upper valves and into the lower valve seats. 

Plugs at the top permit of their being readily withdrawn, thus 
releasing the valves and springs, which may then be quickly removed 
if desired, by simply taking off the bonnets. 
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DETAILS OF CAMERON REGU 



LAR AND BOILER EEED PUMPS 



List of Details of Cameron 
Regular and Boiler Feed Pumps 

\tv Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give shop number, which will be found stamped on valve chest 
bonnet, steam cylinder and body piece. 

3. Give name and number of part from cut on opposite page. 



Part 


Code 


No. 


Word 


101 


PablMi 


102 


Pacaja 


103 


Pacheco 


104 


Pacora 


106 


Pactohss 


106 


Pademo 


107 


Padula 


108 


Pahang 


109 


Pakwan 


110 


Palacios 


111 


Palaur 


113 


PaliflM 


113 


Pallo 


114 


Palmas 


115 


Palmetto 


116 


Palmoli 



116a Palmstoron 

117 Paloan 

118 Palota 

119 Pamir 
190 Pampatar 

HI PanaUa 

122 Pamulo 

123 Pancova 

124 Panduah 

125 Panguitch 

126 Panjab 

127 Panormos 



Paris 

Steam cylinder for sizes to la. 
Steam chest for hizcs to 4a. 
Steam chest plunger. 
Steam chest cover for sizes 

to 4a. 
Steam chest crank and nut. 
Steam chest crank handle. 
Steam chcst.stufrmgboxhottoni 
Steam chest, stuffing box cap. 
Slide valve. 
Steam cylinder cover. 
Reversing valve. 
Reversing valve bashing. 
Reversing valve cap for sizes 

5 to 12. 
Reversing valve plug for sizes 

to 4a. 
Steam piston head for sizes 

to 4a, old style. 
Steam piston head, sizes to 0, 

new fitj'le, with taper hole. 
Steam piston follower, sizes 

to 9, new style, straight hoh\ 
Steam piston head for sizes IO:i 

to 12, and larger. 
Steam piston f«»ll(nver, sizes 

to 4a, old style. 
Steam piston follower, sizes 10a 

to 12, and larger. 
Steam piston packing ring, 

with wedge and .spring, for 

sizes to 4a, old 8tyle. 
Steam piston paekiiig ring for 

sizes to 12, new style. 
Steam piston bull ring for sizes 

to 12. new stylo. 
Piston rod and nuts. 
Body piece for sizes to 4:1. 
Piston rod, stuffing box gland. 
Piston rod.stuffingbox bottom. 
Piston rod, stuffing box rap. 



Part 


Code 




No. 


Word 


Parts 


128 


Pantego 


Piston rod, stuffing box thimble 


12U 


Pantura 


\\ ater cylinder for sizes to 4a. 


130 


Paragau 


Water cylinder cover for sizes 
to 4a. 


131 


Paraje 


Water cylinder bonnet. 


132 


Paramatta 


Water piston head for sizes 
to 10a. 


133 


Parazatu 


Water piston head for sizes 10 
to 12. 


134 


Parecis 


Water piston follower for sizes 
to 10a. 


135 


Parida 


Water piston follower for sizes 
10 to 12. 


136 

1 


Parma 


Water valve, suction or dis- 
charge? 


137 


Partello 


Water valve seat, suction or 
discharge? 


138 


Parvich 


W'ater valve guard, suction or 
discharge? 


139 


Pascack 


Water valve stem. 


140 


Pascuaro 


Water valve spring, suction or 
discharge? 


141 


Paspebiac 


Water valve stem plug for 
sizes to 6. 


141a 


Paspit 


Water valve stem plug for 
sizes Sb to 10a. 


142 


Pastena 


Water valve stem plug for 
sizes 10 to 12. 


143 


Pataula 


Air chamber. 


144 


Patebad 


Steam cylinder for sizes 5 to 12. 


145 


Patebalos 


Steam chest for .sizes 5 to 12. 


140 


Patebalug 


Steam chest cover for sizes .'> 
to 12. 


117 


Patebalurk 


Body piece for sizes 5 to 12. 


MS 


Patebamig 


Water cylinder for sizes 5 to 12. 


149 


Patebamur 


Water cylin<ler cover for sizes 
5 to 12, round or oval. 


ir)0 


Patebaol 


Discharge neck, with flange, 
for sizes 10 and larger. 


ir>i 


Patebapim 


W.iter cylin<ler lining. 


ir)2 


Patebaqu 


Removable bu.shing. 
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List of Details of Cameron 
Ve r t i c a I Plunger Sinking P ti m p s 



In Ordering Parts: 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give shop number, which will be found stamped on valve chest 
bonnet, steam cylinder and body piece. 

3. Give name and number of part from cut on opposite page. 



Ptert 
No. 



Code 
Word 



201 Peace 

202 Peccioli 

203 Pecetto 

204 Pechina 

205 Pecs 

206 Pedir 

207 Pedroso 

208 Peene 

209 PeUan 

210 Peitz 

211 PeUa 

212 Pelotas 

213 Pelttsium 

214 Pemba 

215 Penoim 

216 Peoedo 

216a Penfield 



217 Penha 

218 Penmarch 

210 Ptensburg 

220 Penpont 

221 Penvenan 

222 Pen 

223 Perasto 

224 Perche 

225 Pereira 

226 Perello 

227 Pergamtia 

228 Persola 

220 Perinaldo 

230 Perkasie 



Parts 

Steam cylinder. 

Sw^aiii chest. 

Steam chest plunj^cr. 

Steam chest cover. 

Steam chest crank and nut. 

Steam chest crank handle. 

Steam chest.stuffingboxbottom 

Steam chest, stuffing box cap. 

Slide valve. 

Steam cylinder cover. 

Reversing valve. 

Reversing valve bushing. 

Reversing valve cap — top. 

Reversing valve cap, with pipe 

— bottom. 
Reversing valve spring. 
Steam piston head for sizes 5 to 

9a, — the head has a taper hole 
Steam piston follower for 

sizes 5 to 9a. Follower hiis 

straight hole. 
Steam piston head for sizes 9b 

to 12, and larger. 
Steam piston follower for sizes 

10 to 12, and larger. 
Steam pist<)n packing ring. 
Steam piston bull ring. 
Piston rod with nut^i. 
Body piece. 

Piston rod, stuffing box gland. 
Piston rod, stuffing box thimble 
Water cylinder barrel, with 

gland bolts. 
Water cylinder cover. 
Water plunger. 
Water plunger gland (for 

pumps uithout casino.) 
Water valve chest. 
Water valve chest bonnet, one 

part. 



Part 


Code 


No. 


Word 


231 


Perlak 


232 


Perlepe 


233 


Pernagoa 


234 


Pernau 


235 


Perouse 


236 


Perrot 


237 


Perserin 


237a Pcrsato 


238 


Persifer 


239 


Pertuis 


240 


Perugia 


241 


Peruwels 


242 


Pcrvyse 


243 


Pesaro 


244 


Pescina 


245 


Peshtigo 


216 


Pesotum 


247 


Petaluma 


248 


Peteghem 


249 


Petite 


250 


Petrella 


252 


Petremast 


2.53 


Petremint 


251 


Petremiz 


255 


Petremock 


256 


Petremoft 



Parts 

Air chamber, with discharge 

flange. 
Water valve. 
Wate^* valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Wat«r valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

sizes 5 to 6. 
Water valve stem plug for sizes 

7 to 9b. 
Water valve 8t<^m plug for 

sizes 10 to 12. 
Priming valve with hand-wheel 
Priming valve body. 
Priming valve, stuffing box 

bottom. 
Priming valve, stuffing box cap 
Exhaust cut-oflF valve. 
Exhaust cut-off, stuffing box 

bottom. 
Exhaust cut-oflf, stuffing box 

cap. 
Exhaust cut-off lever. 
Exhaust cut-off handle. 
Exhaust cut-off quadrant. 
Slings. 
Hooks. 
Water plunger lower gland, for 

"casing" type. 
Water plunger upper gland, for 

"casing" type. 
Water ijlungtT casing. 
WatiT valve chest bonnet, two 

parts. 
Suction flange, with swing 

bolls. 
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DlLTAiLS OF VKRIICAL PIS'ION SIMvlXi., FL MPS 



si s t of Details of Cameron 
^ertical Piston Sinking Pump 



In Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
>nnet. 

2. Give shop number, which will be found stamped on valve chest 
>nnet, steam cylinder and body piece. 

3. Give name and number of part from cut on opposite page. 



«t Code 

lo. Word 

I Plac«iiz« 

% PUnelU 

S PUofei 

i PUko 

5 PUve 

PICAcho 

7 PIcemo 

B Picton 

• PIdJM 

ndit 

1 Pleloto 

% PttlMUen 

S PInaleno 

4 Plocon 

5 PlfMfa 
Ptime 



tePlnfk 



7 PlntU 

8 Ptnzon 

9 PlopoUf 
PtiMdz 
t Ptpriac 
a PIrahi 

3 Plritu 

4 Piroltz 

5 PIrimtta 

6 Plunia 

7 PiMurui 



Parts 

Steam cylinder. 

Steam chest. 

Steam chest plunger. 

Steam chest cover. 

Steam chest crank and nut. 

Steam chest crank handle. 

Steam chest, stuffing box 

bottom. 
Steam chest, stuffing box cap. 
Slide valve. 
Steam cylinder cover. 
Reversing valve. 
Reversing valve bushing. 
Reversing valve cap — top. 
Reversing valve cap, with pipe 

— bottom. 
Reversing valve spring. 
Steam piston head, sizes 5 to 

0; the head has a tapir 

hole. 
Steam piston follower, size:^ 5 

to 9, follower has a straight 

hole. 
Steam piston head, sizes 10 

and larger. 
Steam piston follower, sizes 10 

and larger. 
Steam piston packing ring. 
Steam piston bull ring. 
Piston rod, with nuts. 
Body piece. 

Piston rod, stuffing box gland. 
Piston rod. stuffing box thimble 
Water cj'linder barrel. 
Water cylinder cover. 
Water cylinder removable 

bushing. 



Part 


Code 


No. 


Word 


328 


Piscopi 


329 


Pisek 


330 


Pisticci 


331 


Pistoja 


332 


Pistolet 


333 


Pitcairn 


334 


Piteglio 


335 


Piti 


336 


Pitland 


337 


Pitzthal 


338 


Piverone 


339 


Pizarra 


340 


Pizzo 


340a Pizzuabb 


341 


Planier 


342 


Plaski 


343 


Platana 


344 


Platz 


345 


Plauen 


346 


Plauzat 


347 


Plavis 


348 


Plarodd 


349 


Plavogcr 



Parts 

Water piston head, sizes 

5 to 9. 
Water piston head, with bolts, 

sizes 10 end larger. 
Water piston follower, sizes 

5 to 9. 
Water piston follower, sizes 10 

and larger. 
Water valve chest. 
Water valve bonnet (one part.) 
Air chamber, with discharge 

flange. 
Water valve. 
Water valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Water valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

sizes 5 and 6. 
Water vulve stem plug for 

sizes 7 to 9, 
Water valve stem plug for 

sizes 10 and larger. 
Priming valve, with hand- 
wheel. 
Priming valve body. 
Priming valve, stuffing box 

bottom. 
Priming valve, stuffing box cap 
Slings. 
Hooks. 

Water valve bonnet, tuo picrea. 
Suction flange with swing 

bolts. 
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UFTAILS OF CAMERON REGULAR PATTIiRN IIUKIZONTAL 
PLUNGER PUMPS 



M1.-\L, ^_ 



List of Details of Cameron 
Horizontal Plunger Pump — Regular Pattern 



In Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give shop nufnber, which will be found stamped on valve chest 
bonnet, steam cylinder and body piece. 

3. Give name and mimber of part from cut on opposite page. 



Part Code 

No. Word 

401 Pleau 

402 Plelo 

403 Plesis 

404 Plestin 

405 Plevna 

406 PUego 

407 Ploen 

408 Plonsk 

409 Plouay 

410 Plourin 

411 Poage 

412 Poblat 

413 Pocone 

414 Podbrad 

415 Podgora 

416 PodoUa 



416a Poheta 



417 PolDMt 

418 Poltou 

419 Pokona 

420 PoUa 



Parts 

Steam cylinder. 

Stearn chest. 

tSteam chest plunger. 

Steam chest cover. 

Steam chest crank and nut. 

Steam chest crank handle. 

Steam chest, stuffing box 

bottom. 
Steam chest, stuffing box cap. 
Slide valve. 
Steam cylinder cover. 
Reversing valve. 
Reversing valvo bushing. 
Reversing valve cap for 7x3ix 

12 and larger. 
Reversing valve plug for sizes 

A. B and B-B. 
Steam piston head for sizes \, 

B and B-B, old style. 
Steam piston head for sizes 

with steam cylintiers 4' to 

12'' dia. The head has a 

taper hole. 
Steam piston follower for sizes 

with steam cylinder, 4* to 

12* dia. The foIU)wer has a 

straight hole. 
Steam piston hea<l for sizes 

with steam cylinders H' 

dia. and larger. 
Steam piston follower for sizes 

A. B and B-B. old style. 
Steam piston f<»llo\ver for sizes 

with steam cylinders I I" 

dia. and larger. 
Steam pi.ston packing riim, 

with wetlge und spring for 

sizes A, B and B-Ii. old style. 



Part Code 
No. Word 

421 Pollina 



422 PoUone 



423 Poltava 

424 Pomata 

425 Pombal 

426 Pomfret 

427 Pomona 

428 Pongas 

429 Ponany 

430 Ponorgo 

431 Pontita 

432 Popoli 

433 Poprad 

434 Porcia 

435 Poreta 

436 Pornic 

437 Portil 

438 Potosi 

431) Powis 

440 Pownal 

441 Poyais 
4na Poyask 

442 Poygan 

413 Poyner 

414 Poyman 



Parts 

Steam piston packing ring for 

sizes with steam cylinders 4* 

dia. and larger. 
Steam piston bull ring for sizes 

with steam cylinders 4' dia. 

or larger. 
Piston rod and nuts. 
Ik)dy piece. 

Piston rod, stuffing box gland. 
Piston rod, stuffing box bottom 
Piston rod, stuffing box cap. 
Piston rod, stuffing box thim- 
ble. 
Water cylinder. 
Water cylinder cover (round 

shape) . 
Water cylinder bonnet. 
Water cylinder cover (oval 

shape). 
Blank suction flange. 
Water plunger. 
Water plunger gland. 
Water valve. 
Water valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Water valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

•sizes .A to ('. 
Water valve stem plug for 

sizes I) tt> lSx7.\18. 
Water valve sfcm plug for 

sizes F and larger. 
Air chamhcr. 
Discharge neck ami flange. 
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Us efu I I fifo rw a tio n—Ste 



A cubic inch of wnler evaporated uiidtr atmospheric pressure is approximaldj 
converied into 1 cubic foot of steam. 

The borst jKiwer of Iwilcrs, as per standard adopted by the Am. S. M. E, ii 
:iO pounds water evaporntcd per hour al a pressure of TO pounds per square inch 
and from a (cmperalure of loo de^ees Fahr. 

Well designed boilers, under successful opcralion, will evaporate from T to 10 
pounds pf water per pound of first-class coal. 

Each siiuare font of heating surface is considered sufficient to evaporate 1 
pounds of water; therefore an engine using 30 pounds of water per horse power 
per hour, each hor-ie power of (he engine requires LI square feet heating surface in 
the boiler. 

On one square fool of fire grate can he hnnicd on an average from 10 to U | 
pounds hard coal, or IS to 20 pounds soft coal, per hour, with natural draft. 

Two and one-quarter pounds of dry wood is equal to 1 pound of average quality 
soft coal. 

Steam engines consume from 13 to 50 pounds of feed water, and from IJi to 7 
pounds of cnal, per hour per indicated horse power. 

Condensing engines require from SO to ^i) limes the amount of feed water for 
condeniinn piirjioses; approximately for most engines. 1 to \Vi gallons condensing 
water per minute per indicated horse power. 

Surface condensers tor compound steam etigines require aboin 2 square feet of 
cooling surface per horse power ; ordinary engines will require more surface ac- 
cording to their economy in the use of steam. It is absolutely necessary that the 
air pump should be set lower than the condenser for satisfactory results. 

The effect of a good air pump and condenser should be fo get 25 inches of 
vacuum and lo make available abotil 10 pounds more mean effective pressure with 
the same terminal pressure, or to give the same mean effective pressure with a 
corrcspondiuBly less terminal pressure, Apiir»\iinale1y, a good condenser will save 
onc-fourlh of the fuel consumed, or, in other «i>rcis. increase the power of the 
engine one-fourth, the fuel consuniplion roniaining the same. 



Useful Information — Water 



One cubic inch weighs .0361 pounds. 
One pound = 27.7 cubic inches. 

One cubic foot — 62.4245 pounds at 39 degrees Fahr. ; 7.48 gallons U. S. ; 6.2321 
gallons imperial. 

One gallon U. S. = 8.33111 pounds; 231 cubic inches; .13368 cubic feet. 
One imperial gallon = 10 pounds at 62 degrees Fahr. ; 277.274 cubic inches ; 
.16046 cubic feet. 

One pound pressure = 2.31 feet in height. 
One foot in height = .433 pounds pressure. 

Petroleum weighs 6^ pounds per U. S. gallon, 42 gallons to the barrel. 
To convert imperial gallons into U. S. gallons, multiply by the factor 1.2. To 
convert U. S. gallons into imperial gallons, multiply by the factor .8333. 

A mine/s inch is a measure for flow of water, and is the quantity of water 
[ that will flow in one minute through an opening one inch square in a plank 2 
inches thick under a head of 6^ inches to the centre of the orifice. This is equiva- 
lent, approximately, to 1.53 cubic feet, or IV/2 gallons per minute. 

To find the diameter of pump plungers to pump a given quantity of water at 
100 feet piston speed per minute, divide the number of gallons by 4, then extract 
the square root, and the result will be the diameter in inches of the plungers. 

To find the number of gallons delivered per minute by a single double-acting 
pump at 100 feet piston speed per minute, square the diameters of the plungers, 
then multiply by 4. 

To find the horse power necessary to elevate water to a given height, multiply 
the weight of the water elevated per minute by the height in feet and divide the 
product by 33,000 (an allowance should be made for water friction and a further 
allowance for losses in the steam cylinder, say from 20 to 30 per cent.). 

The mean pressure of the atmosphere is usually estimated at 14.7 pounds per 
square inch, so that with a perfect vacuum it will sustain a column of mercury 29.9 
inches, or a column of water 33.9 feet high at sea level. 

To determine the proportion betzveen the steam and pump cylinder, multiply 
the given area of the pump cylinder by the resistance on the pump in pounds per 
square inch, and divide the product by the available pressure of steam in pounds 
per square inch. The product equals the area of the steam cylinder. To this must 
be added an extra area to overcome the friction, which is usually taken at 25 
per cent. 

The resistance of friction in the flow of water through pipes of uniform 
diameter is independent of the pressure and increases directly as the length and 
the square of the velocity of the flow, and inversely as the diameter of the pipe. 
With wooden pipes the friction is 1.75 times greater than in metallic. Doubling the 
diameter increases the capacity four times. 

To determine the velocity in feet per minute necessary to discharge a given 
volume of water in a given time, multiply the number of cubic feet of water by 144 
and divide the product by the area of the pipe in inches. 

To determine the area of a required pipe, the volume and velocity of water 
being given, multiply the number of cubic feet of water by 144 and divide the 
product by the velocity in feet per minute. 
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Pressure of IV a t e 



The pressure of water in pounds per square inch for every fool in 
height lo S60 feet ; and then, by intervals, to 3,000 feet head. By this 
table, from the pounds pressure per square inch, the feet head is readily 
obtained, and tAce versa. 
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Areas of Circles y Advancing by Eighths 
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f A r e a s 



For given diameters of steam and water cylinders. 
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Table Giving Ratios of Areas — Continued 
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The metric unit of length is the meter=:39.37 inches. 
The metric unit of weight is the gram=15.432 grains. 

The following prefixes are used for sub-divisions and multiples: Milli=nj\ni' 
Centi= yjj, Deci=,V Deca = 10, Hecto = 100, Kilo = l,000, Myria = 10,000. 
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Vrench and British {and American) Equivalent Measures 



~1 

i •- 




Measures of J,ength 




French 


British and U. S. 


* i. 


1 meter 


39.37 inches, or 3.28083 feet, 1.09361 yards. 


i\ 


.3048 meter 


=1 foot. 


^"1 


1 centimeter 


.3937 inch. 


A 


2.54 centimeters =1 inch. 




1 millimeter 


=.03937 inch, or ^V ii^ch nearly. 



25.4 millimeters =1 inch. 

1 kilometer =1093.61 yards, or .62137 mile. 



e^ 



Measures oj Capacity 

61.023 cubic inches. 



1 liter (=1 cubic decimeter) = 

28.317 liters = 

4.543 liters = 

3.785 liters — 



.03531 cubic foot. 

.2642 gallon (American). 
2.202 pounds of water at 62° F. 
1 cubic foot. 
1 gallon (British). 
1 gallon (American). 



Measures of Weight 



French 

1 gram 
.0648 gram 
28.35 gram 
1 kilogram 
.4536 kilogram 

1 tonne or metric ton 
1000 kilograms 



\ - 



1.016 metric tons 
1016 kilograms 



\ 



British and U. S. 
15.432 grains. 
1 grain. 

1 ounce avoirdupois. 
2.2046 pounds. 
1 pound. 

.9842 ton of 2240 pounds. 
19.68 cwts. 
2204.6 pounds. 

1 ton of 2240 pounds. 
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The Story of the Cameron 




IHE CAMERON Clan 
made its first appearance 
I the pages of history in 
the year 1411 when the clan bear- 
ing this name was formed by one 
Donald Du, a character embody- 
ing to a high degree the Scotch 
characteristics of strength, patriot- 
ism and kindred qualities. 

These virtues impressed them- 
selves upon the clan as a whole, 
and have been handed down from 
generation to generation; so that, 
to this day, the name CAMERON 





The Story of the Cam 



stands for a certain rugged integ- 
rity, well symbolized by the oak, 
which was the badge of the clan 
and the acorn, which is the Trade 
Mark of Cameron Pumps. 

One of the descendants of the 
original clan was Adam Scott 
Cameron, who was born in the 
early part of the 19th century. 
In addition to the traditional good 
qualities which he inherited, he 
had a certain mechanical and in- 
ventive ability that ultimately 
found expression in the line of 
steam pumps bearing his name — a 
line which for many years formed 
the entire product of this company. 






Some years ago, shortly after 
the advent of the modern high effi- 
ciency centrifugal pump, the Com- 
pany undertook the development 
of a line of centrifugal pumping 
machinery, and in establishing this 
line naturally felt a peculiar re- 
sponsibility in view of the splendid 
traditions involved. 

With the view to showing the 
manner in which these responsi- 
bilities are being carried out, this 
Story of the Cameron has been 
prepared, and is presented for 
your thoughtful consideration. 






Drivers for 
Cameron :~ 
Gasoline 




The extreme 
hibited in forming Cam- 
eron patterns and the 
use of modern moulding 
machinery give a good 
foundation for "Cam- 
eron Quality Pumps." 



The iliuslratioHS shovi 



Removing pattern ft 
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When the jnixture is just nghtas 
to constituents and temperature it 
is poured into the flasks. The tem- 
perature of the moitcn metal is 
tested with an optical pyrometer 
and is made to conform wilh prede- 
termined standards established in 
our own laboratories. 



Tkr illuilralions show 
Pnuring. in ikr iron foundry, 
Trmperalure lest tuilh the aplieal pytomtUr. 
Chipping brontt imprllrr casting. 




In the Cameron day- 
light shops, machining 
is a precise art, not mere- 
ly a phase of production . 

The iUuslralions thaai 




The use of special 
loiils permits extremely 
I k»c limits, insuring a 
licrfect fit. Every dol- 
lar of manufacturing 
cost is devoted to neces- 
sary work — done right 
the first time. 



The illustralioni skaa 
Boring interior of IvrbiMt 
pump casing. 
Grinding imptUrr shaft. 
Baring the bearings. Note 
uie of tprciat tool I 
concentricity. 
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In their progress through 
the shop, impellers are formed 
to meet the particular re- 
quirements of each customer. 

The iiluslrations skovi 

Turning an impeller. 
Finishing touches with file, 
BalanciHi an impeller. 
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The most precise and modern 
gauges and micrometers are em- 
ployed by skilled inspectors who 
instantly reject any part which 
does not conform exactly to 
specifications. 



The itlmlrulions shmv 

Checking inside diameUr ojwe 

ing ting. 

Insptcting periphery of diffus: 



Inspecting ii 




We now pass to the 
assembly department. 
Great skill is necessary 
to the proper assembly 
of a pump, and Cameron 
assemblers have been 
trained by years in the 
s of the company. 



The illuslralions skmo 

Lower half of pump casing be- 
ing hwered to assembly batck. 
Placing the assembled rotor in 
the pump. 



I. .^ 




In the assembly of Cam- 
eron Pumps, workmen 
must not only be familiar 
with the proper location 
of integral parts but also 
with the operation of the 
pump as a whole. This 
is still another check upon 
the inspection department 
and further safeguards the 
customer's interests. 
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The "Proof of the Cam- 
eron" is in the testing. All 
Cameron Pumps are sub- 
jected to a full load test 
duplicating service condi- 
tions. Torsion dynamo- 
meters and other carefully 
calibrated instruments of 
precision are exclusively 
used to obtain perfect ac- 
curacy in testing. 



I 



Etecling pump on test block. 
Wei' for measuring capacitUs. 
Teiling Pump. Note dyna- 
'crand mercury celumnf. 




Every Cameron pump 
casing receives an extreme- 
ly severe hydrostatic test 
for resistance to pressures. 
So exliaustive and thorough 
is Cameron testing routine 
that a factory test chart 
exhibits the entire range 
of a pumps actions and 
possibilities. 



Preparing tht easing jot Ike 



I The illustrations show 

\ Hydrostatic lest of cenlri/ugal 

k 



Tke Story of the Cameron 




Afler the pump has pass- 
ed the chief tester and final 
inspection, it is carefully 
aligned with the driver in 
perfect operating condition. 



Tht illustralians shmu 

Placing Camtron Pump 
bed ptate luilh driver. 
Aligning pump with driver. 
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The Story of the Camera 




The Uiuslralioni show 

Applying finishing 



steel grey. 
The Acorn— Iradc mark of 
"Cameron QuaJity." 
liouatini Ihe pump on skids. 



Five separate processes 
are considered necessary 
to complete the painting 
of a Cameron Pump from 
Ihe viewpoint of preser- 
vation and appearance. 
Every pump when it has 
received its finishing coat 
presents a smooth, attrac- 
tive appearance which will 
last throughout the years. 
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Knowledge of transpor- 
tation problems related tn 
packing and shipping and 
the exercise of such know- 
ledge in the shipment of 
Cameron Pumps, are part 
of Cameron Service to cus- 
tomers. 

The illustrations skaw 
Pump and driver being craled for 
domestic shipment. Note thick- 
ness of lumber in skid. 
Pump being boxed far export. 
Note bracing af box. 
Pump completely packed for ex- 
port. Nate extensions on ends 
of case to lake up rope strain 
n lightering. 




With the shipment of the pump the 
manufacturing story of the Cameron is 
concluded. There is still another story, 
however, that of "Cameron Service," 
which begins where the other leaves off and 
is, in itself, never ending. Cameron Ser- 
vice begins with the delivery of a Cam- 
eron Pump to the purchaser and continues 
on and on. each chapter expressive of 
satisfaction on the part of the user and 
giving perhaps the best possible recom- 
mendation for Cameron Pumps to those 
not already familiar with their merits. 
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Cameron Centrifugal Pumps 

THE SLOGAN OF THE CAMERON— 

'THARACTER: THE GRANDEST THING/' 

INTRODUCTION 

THERE is a general tendency towards the use of rotative 
high speed machinery in almost all classes of prime movers. 
This is especially true of hydraulic machinery, electric 
motors, and steam turbines, which have been developed to a point 
that permits of their use for general purposes on a basis of economy 
and safe operation. 

As a result of this, the high speed centrifugal pump has won 
distinction and favor among pump users, because of its simple con- 
struction, and the entire absence of complicated mechanism, valves, 
pistons, etc., as well as its low price and maintenance cost. It dis- 
charges a continuous steady stream without noise or shock, which 
permits pumping under the most ideal conditions. It requires small 
floor space, and only a light foundation. 

The growing necessity for these pumps and the demand of users 
that they be made more accessible for cleaning and repairing, has 
been successfully met by our horizontally split design, which permits 
inspection of all internal parts without disturbing the pipe connec- 
tions or alignment of the pump, while the double suction principle 
eliminates the use of marine thrust bearings, and permits high 
speeds with a comparatively simple construction, high efficiency 
and low cost of maintenance. 

All (^f these imi)ortant features are embodied in the Cameron 
Double Suction \'olute Pump. Its dcsif^^n is new and wholly up-to- 
date. The volute chamber and imi)ellcr are designed and propor- 
tioned to correspond with the hydraulic conditions for which the 
pump is to be used. This insures maximum efficiency through a 
wide range of pumping at constant and variable speeds. 

We carry in stock a line of types and sizes most in demand. 

Place us on your list and send us your specifications whenever 
you are in the market or contemplate installing Centrifugal Pumps. 
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SERVICE; The Cameron Double Siicrion Volute Pump can be used for heads up !o 
200 feet, higher heads depending upon capacily and speed available. It may be 
driven by motor, turbine, gas en^ne or belt lo suit conditions. 

It is adapted for pumping liquids and semi-liquids, including pulp, tar, oil 
and syrup, and for water works, reclamation, sewage, excavating, caissons. 
wrecking, mines, pulp and paper mills, ships and dry docks. You are invited 
to correspond with us if loiir conditioiis are special. 

GENERAL DESIGN: This pump is of the horizontal type, and is fitted 
with & double suction impeller, which is perfectly balanced and free 
from all end thrust, common to the single suction design. 

"The pump casing is split on its horizontal centre line, which gives 
easy access to all interior parts for inspection or cleaning, without dis- 
turbing alignment of the pump, or pipe connections. 

CASING: The pump casing is made of close grained cast iron, horizontally 
split and cast integral with side heads and stuffing boxes, eliminating 
thereby all possibility of leakage. The water passages have the proper 
area to suit the pumping conditions. 

IMPELLER: The impeller is of the enclosed type and designed to reduce 
the losses due to shock and friction to a minimum, i.e., the entrance and 
exit angles of the impeller vanes and its curvatures are scientilicatly de- 
veloped to accomplish that result. 

All outside surfaces are machine finished. The inside channels and 
vane surfaces are carefully cleaned or scraped to diminish undue 
friction. The impeller is secured to the shaft by means of a properly 
fitted key. 

BUSHING RING: Renewable bushing rings of hard bronze are placed al 
both sides of casing around suction inlet of impeller to take up all wear. 
They are carefully fitted, and all clearance reduced to a minimum to avoid 
undue losses from leakage (back fiow). 

PUMP SHAFT: The pump shaft is made of high carbon steel accurately fin- 
ished and ground, and of ample strength to transmit the power without 
undue vibration. 

SHAFT SLEEVES: Both ends of the shaft are provided with renewable 
bronze sleeves to protect the shaft from corrosion, and to take up all 
wear in the stuffing boxes. The sleeves are screwed on to the shaft 
and hold the Impeller in a central position. 

STUFFING BOXES: The stuffing boxes are deep, and are water sealed to 

prevent any possibility of air entering the pump. To admit of quick 
access for renewing packing rings, the gland adjusting bolts are of the 
swing bolt type. 



THRUST BEARINGS: In this type of pump the impeller is in perfect axial 
balance and does not require a special thrust bearing. In order to keep 
the impeller in its proper place and insure its central position with the 
vertical centre-line of the pump casing there are cast iron collars at 
either side of bearing, secured to the shaft by means of countersunk 
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Cameron Centrifugal Pumps 



COUPLINGS: The coupling is of the flexible type of approved design, and 
of sufficient strength to safely transmit the power necessary to drive the 
pump, and is keyed to both ends of the shaft; the bolts connecting the 
two halves are placed inside of the rim to insure safety and prevent pos- 
sible accidents. 

PRIMING AND DRAIN CONNECTIONS: Suitable openings of proper size 
are provided at top and bottom of casing. 

BEDPLATE: The bedplate is strong and of neat design, extending under 
pump and driving apparatus. 

TESTING: Every pump is thoroughly tested for the specified working con- 
ditions before leaving our factory, and is guaranteed to meet them. 

MATERIAL: All material used in the construction of the pump is the best 
of its kind, and of ample thickness and strength to withstand the wear 
and the working strain it will be subjected to. 

PAINTING: The interior surfaces receive one coat of anti-rust paint. The 
exterior parts are rubbed smooth and receive one coat of filler and two 
coats of paint. 

GUARANTEE AND WORKMANSHIP: The pump is guaranteed for one 
year against any defects due to faulty material or workmanship, and per- 
fect parts will be supplied without charge for any that may prove to be 
defective. 



Cameron Double Suction Volute Pumps 



Size 


Minimum 
Capacity 


Maximum 
Capacity 


Diameter 


Diameter 


Overall D 


imensions ] 


'ump Only 

Code 




G. P. M. 


G. P. M. 


Suction 


Discharge 


Length 


Width 


Height 


li 


50 


75 


2i 


u 


I'-lli" 


I'-U" 


l'-2 •' 


2 


80 


125 


3 


2 


l'-113" 


l'-3 •• 


l'-3 " 


2i 


125 


175 


3i 


1\ 


2'- IJ" 


l'.4i" 


l'-4i" 


3 


200 


300 


4 


3 


2'- 83" 


l'-8 " 


I'-Gi" 


4 


300 


525 


5 


4 


3'- 54" 


2'- i" 


I'-IO" 


5 


550 


850 


6 


5 


3'- Gi" 


2'-2i" 


2'- J" 


6 


900 


1200 


8 


G 


4'- IJ" 


2 '-5 " 


2 '-3 " 


8 


1500 


2100 


10 


8 


4'- 3 J" 


2'-73" 


2'-5J" 


10 


2500 


3200 


12 


10 


4'- 93" 


3'-2J" 


3'- 


12 


3500 


4500 


14 


12 


4 '-11 J" 


3 '-6 " 


3 '-5 " 


14 


5000 


COOO 


IG 


14 


5'- 1 " 


3 '-8 " 


3'-8J" 


16 


6000 


7500 


18 


IG 


5'-10 " 


4 '-4 " 


4 '-3 " 




LIST OF PARTS 

Lower Casing 
Upper Casing 

Stuffing Box 

Stuffing Box Gland 

Drip Pan 

Water Seal Cage 

Shaft 

Impeller Bushing Ring 

Stuffing Box Bushing 



Shaft Sleeve 

Distance Piece 

Impeller Key 

Shaft Nut 

Coupling Pump End 

Coupling Motor End 

Bet Plate and Suction Box 

Suction Flange 

Suction Pipe 



Di recti OTIS for Installing and Operating 



CtiUrLfiigal Pumps do not need heavy foundations, bill they must be 
strong enough to support the pumps firmly, and to avoid vibration due 
lo possible shocks. Foundation bolts should not be set rigidly until the 
pump is placed in position. 

The pump may then be aligned, the correctness of which may be de- 
termined by placing a level along the coupling flanges of pump and motor 
shaft. It will then be ready for grouting. After the grouting is set the foun- 
dation bolts may be tightened. 

Suction and discharge piping must be self-supporting, and care should be 
taken not to strain the pump casing when connecting it to the pump. 

It is advisable to make suction and discharge piping one or two sizes 
larger and connect same to the pump by means of incrcasers. There is a 
decided advantage in doing this, for it effects a saving in power and pro- 
vides for a gain in pressure and an increased suction lift, if necessary. In 
laying the suction pipe line care should be taken also to avoid the formation 
of air pockets. If such are unavoidable the highest points must be evacuated 
at all limes. A suitable check valve should be put on the discharge line clo.se 
to the pump. 

Before starling the pump the bearings and stuffing boxes should be ex- 
amined and cleaned. Use only soft graphite packing in the stuffing boxes 
and do nol pack loo light. Let a small amount of water seep through the 
boxes to avoid burning the packing. The necessary water supply can be regu- 
lated by ihe valves placed in water seal piping. This water serves also to 
seal the stuffing box and prevents air leaking through it. 

The impeller of a Centrifugal Pump running in air cannot create sufficient 
vacuum lo be self-priming. Therefore, all pumps not submerged must be 
primed to slarl. The priming can be effected by closing the discharge gate 
valve and exhausting the air by means of an ejector, or if suction pipe is filled 
with a foot valve it may be filled with water from .^iome suitable source and 
the air allowed lo escape through an air cock on top of casing. 

When the pump is fully primed it is ready lo be started, in which case 
the pump should be brought up to its proper speed, and the discharge valve 
opened. After lliis the pump will need very little allcnlion except an occa- 
sional inspection of the bearings, in which oil should be renewed from time 
to time. It is best to use a good quality of dynamo oil for lubricating the 

The presence of air or gases in the sucliou line will considerably decrease 
the capacity and pressure. Care should be taken to avoid its entering the 
suction line by proper baffling or some other approved method. 

When pumping any liquids having corrosive action on melals, the pump 
will be made of a special metal, but it will be necessary in such cases lo 
occasionally inspect Ihe interior of the pump and its working parts. 
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Capacity in Gallons per Minute at Velocities of 1 to 15 Feet per Second. 
Velocity Heads in Feet. I^ss of Head in Feet per 100 Feet of Pipe. 
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70 

10 
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30 

50 

70 

90 

20 

40 
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148 
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3 
2 



5 



8.0 



40 
80 
117 
156 
196 
236 
275 
314 
334 
352 
372 
391 
411 
431 
450 
471 
510 
549 
587 



1 
2 
3 
4 
6 
8 
9 

1 

9 

4 
5 



20 

52 

35 

32 

57 

98 

7 

5 

5 

5 

6 

7 

1 

3 



6.6 
8.0 
1.0 
4.0 
7.0 



68 
128 
184 
245 
306 
367 
428 
490 
521 
551 
581 
612 
642 
673 
704 
735 
796 
857 
918 



1 
1 
2 
3 
5 
6 
7 
8 
9 
9 



17 

54 

07 

82 

75 

80 



5 

3 

1 



9 



0.8 



8 
8 
8 
1 
4 




98 

176' 

264 

353 

440 

528 

617 

706 

749 

794 

837 

882 

925| 

970 

1013 

1060 

1145 

1235 

1320 



1 
2 
3 

4 

5 

5 

6 

7 

8 

8 

9 

10 

11 

13 

14 

16 



13 

40 

86 

48 

20 

10 

13 

3 

9 

6 

2 



8 

6 

3 

2 



9 

8 



156 

312 

470i 

627 

783 

940 

1005 

1255 

1330 

1410 

1490 

1565 

1645 

1725 

1800j 

1880' 

2035 

2195 

2350 



1 
1 
2 
2 
3 
4 
4 
5 
5 
6 
6 
7 
8 
9 
10 
12 



08 

28 

51 

05 

58 

22 

95 

78 

23 

7 

2 

7 

2 

8 

4 



2 

7 

1 



250 
495 
735 
980 
1225 
1470J 
1715 
1960 
2080 
2205 
2325 
2450 
2570 
2695 
2815, 
2940 
3130 
3470 
36701 



1 
1 
2 
2 
3 
3 
4 
4 
4 
5 
5 
6 
6 
8 
9 



05 

23 

47 

81 

27 

70 

28 

9 

28 

63 



4 

8 

2 

7 

2 

9 

4 

3 



1 

2 

3 

4 

5 

6 

7 

8 

8. 

9 

9. 
10 
10. 
11 
11 .5 
12 
13 
14 
15 



Entrance head equals .5 times velocity head. 

Calculated from Hazen- Williams Formula for C — 110 const. 
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Friction of Water 










Capacity io Gallon, ptt MiouK « Vttodliti of 1 to 16 F«l ft 


Second. 




Vetocily Hr«d» in F«t. Loss of Head in Feel prr 100 Feo 


of Pipe. 


1 


1^' 


11" Pipe U' Pipe IB" Pipe 18" Pipe | SO" Hpe 


1 M-Pipe 


^ 


ll 


ii'iii|i'fi:ii iiii'iiii^}i:ii 


' 




1 3= 


r r 1 !■= P r- §' f 3' : i 


'- ' r ' f >" 


"T 


.02 350' .05 480 .03 630 .02 795 .02 965 


02: 1410 .OS 1 




.06 T05. .18 960 .101260 .13 1586 .11 19E5 


10 2825 .08 I 


s 


.141060 .381450 .321890 .27 2380 .24 2940 


21 4230 .17 1 


4 


.251410 ,tl51940 .552630 .47 3175 .40 3920 


36 5640 .2» 4 


5 


.391765 ,983420 .823160 ,72 3965 .61 4900 


52, 7050 .44 S 


6 


.56'2115,1. 3829001. 1737801.0 4760 .80 5875 


76 8460 .61 E 


7 


.76;2470|1.83 3380' 1.55 4430 1.33 5550 1 .15 6855 1 


9870 .82' T 


8 


1.0 2820:2.35 38702.0 50E01.7 63451.40 783B 1 


28 112801.05; 8 


B.5 


1.12,3000|!.63 4I20'2.35 5360 1.9 6740 1.04 8325 1 


45 11980,1.17 8. 


9 


1.25'3176l2. 92:435012. 4756802. 12 71401-82 88101 


65 12690 1.3 9 V 


9.B 


1. 40335013. 25 4600.2.75 6000 2.36 7535 2.0 9300.1 


77 13400 1.43 9.^ 


10 


1.55 3525|3.S5i4830!3.0 63002.55 79302.22 9790 1 


95,14100 1.58:iO ' 


10. G 


1.70^37003,9 '5070.3.3 06302.83 8330 2.42 10280 2 


15 148001 ,73'IO-S 


11 


1. 87,38804. 25i5320'3. 6 69503.10 8725 2 .65 I0770;2 


3 ,15500,1.8811 


11. E 


2.05:4055,4.6 ;6550|3.9 '72503.32 9120 2,87 11260,2 


53 16220 2.05|11-Si 


12 


2,23,4230,5.0 6800^4 .257570 3 .62 9620 3, lo! 11750 2 


70 16920 2.20lll | 


13 


2.62,4585>5.8 102904.9 82204.2 103103.6 12730 3 


16 18330 2,55 13 


1* 


3.03,49356.6 ,6770:5.6 ,88404,8 .11105,4.1 13700,3 


63,19740 2.9314 1 


16 


3.48|5290]7.5 |7250|6.2 ,9450i5.4 ill900|4 .67,14690, 4 


15,21150;3.33iIS | 


1^ 


M" Pipe M" Pipe 


«S- Pipe 1 a- Pipe 


B4" Pipe 


li 


P 1 j-= 1 P i r- 


\'Xh\ h ' h 


h ' l{ 


' 


f 


Is. %^ i.E -ZS. 

P \ f 1 r . j'= 


l=:F 


I 


.02 2200 .Oil 3120' .Oil 4320' .01 5700 ,01 


7140' .01 1 


2 


.06 4400 


06 6240 


05, 8640; .04 11280 


03 


14280 ,03 




3 


,14 G610 


13 9520 


IOI12960. ,08 16920 


07 


21420, .OS 




4 


.25 8S15 


22 12700 


IS 17270 .15 22560' 


13 


28550, .11 




5 


,39 11015, 


35 15860 


27,21590 .22 28200! 


19 


36690 .17 




6 


,56 13220 


47 19040' 


38 25910 .32 33850 


27 


42830, .23 




7 


.70 15420; 


63|22200 


60 30230 .42 39480. 


36 


49970! .81 




8 


1.0 17620 


81 253B0; 


65 34550. .54 45120 


46 


57100' .40 




8.G 


1.12 18730, 


90|26970, 


73 36700, .60 47940 


52 


60680.' .45 


8.5 


9 


1,25 19830 1 


128550 


81 38860' .68 50760 


58 


64260. .62 




9.G 


1.40 20930 1 


12i30140! 


89 41020 .75 53580 


64 


67810i .66 


9.S 


10 


1.55 22030 1 


22 31730' 


98 43180 .82 56100 


70 


71380. .61 




10.5 


1.70 23130 1 


33'33310' 1 


08 45340' ,90 69220 


77 


74950; .67 


10. S 


11 


1.87 24230 1 


44i34900 1 


18 47500, .98 62040 


84 


78520 .73 




11.5 


2.05 253401 1 


58136490' 1 


28 49660. 1.07 G4860 


91 


82090 .80 


11. S 


12 


2.23 26440, 1 


72 38070, 1 


38 51830 1,15 67680 


98 


86660 .86 




13 


2.62 28640, 1 


97141210 1 


6 66140, 1.34 73320 1 


14 


928001 1.0 




14 


3.03 30840 2 


26144420 1 


83 60460! 1.53 78960 1 


32 


99940 1.15 




16 


3.48 33050 2 


58 '46590 2 


00 64780' 1 .73 S4G0O' 1 


48 


I070SO. 1.30 





Calculated from 



reiocily h< 
Fonniila f. 



43 



^ 






I 
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Pressure of Water 



The pressure of water in pounds per square inch for every foot in height 
to 260 feet; and then, by intervals, to 3,000 feet head. By this table, from 
the pounds pressure per square inch, the feet head is readily obtained and 
vice versa. 





X 




A 




A 


1 


A 




A 




^ 




u 




o 




o 




u 




u 




u 


1 

EC 


a 


1 




1^ 


Si 


e 

is 

S OS 

S s 


1 

33 


a 
S A 


81 

B 




is 

S 3 


"5 

Si 

s 


a 


1 


ia 


«» 


$=> 


-*» 


-*« 


«j 


«» 


S 9 


l^ 


% 


fiJf 


% 


£<? 


r^ 


£=? 


^ 


£c? 


% 


hs 


c>« 


u 


Cx 


I 


\M 


t. 


(>< 


u 


\f* 


Ik 


fa 


%* 




& 






^ 




K 




& 




& 


1 


0.43 


54 


23.39 


107 


46.34 


160 


69.31 


213 


92.20 


286 


123.45 


2 


0.86 


55 


23.82 


108 


46.78 


161 


69.74 


214 


92.69 


290 


125.62 


3 


1.30 


56 


24.26 


109 


47.21 


162 


70.17 


215 


93.13 


296 


127.78 


4 


1.73 


57 


24.69 


110 


47.64 


163 


70.61 


216 


93.56 


300 


129.95 


5 


2.16 


58 


25.12 


111 


48.08 


164 


71.04 


217 


93.99 


306 


132.12 


6 


2.59 


59 


25.66 


112 


48.61 


166 


71.47 


218 


94.43 


310 


134.28 


7 


3.03 


60 


25.99 


113 


48.94 


166 


71.91 


219 


94.86 


316 


136.46 


8 


3.46 


61 


26.42 


114 


49.38 


167 


72.34 


220 


95.30 


320 


138.62 


9 


3.89 


62 


26.85 


115 


49.81 


168 


12.11 


221 


95.73 


325 


140.79 


10 


4,33 


63 


27.29 


116 


60.24 


169 


73.20 


222 


96.16 


330 


142.95 


11 


4.76 


64 


21. Tl 


117 


60.68 


170 


73.64 


223 


96.60 


335 


145.12 


12 


6.20 


65 


28.15 


118 


61.11 


171 


74.07 


224 


97.03 


340 


147.28 


13 


5.63 


66 


28.58 


119 


61.64 


172 


74.50 


225 


97.46 


345 


149.45 


14 


6.06 


67 


29.02 


120 


61.98 


173 


74.94 


226 


97.90 


350 


151. 6t 


15 


6.49 


68 


29.45 


121 


62.41 


174 


75.37 


227 


98.33 


355 


153.78 


16 


6.93 


69 


29.88 


122 


62.84 


175 


75.80 


228 


98.76 


360 


155.94 


17 


7.36 


70 


30.32 


123 


63.28 


176 


76.23 


229 


99.20 


365 


158.10 


18 


7.79 


71 


30.75 


124 


63.71 


177 


76.67 


230 


99.63 


370 


160.27 


19 


8.22 


72 


31.18 


125 


64.15 


178 


77.10 


231 


100.0 


375 


162.45 


20 


8.66 


73 


31.62 


126 


54.58 


179 


77.53 


232 


100.49 


380 


164.61 


21 


9.09 


74 


32.05 


127 


55.01 


180 


77.97 


233 


100.93 


385 


166.78 


22 


9.53 


75 


32.48 


128 


55.44 


181 


78.40 


234 


101.36 


390 


168.94 


23 


9.96 


76 


32.92 


129 


55.88 


182 


78.84 


235 


101.70 


395 


171.11 


24 


10.39 


77 


33.35 


130 


66.31 


183 


79.27 


236 


102.23 


400 


173.27 


25 


10.82 


78 


33.78 


131 


56^.74 


184 


79.70 


237 


102.66 


425 


184.10 


26 


11.26 


79 


34.21 


132 


57.18 


185 


80.14 


238 


103.09 


460 


195.0 


27 


11.69 


80 


34.65 


133 


57.61 


186 


80.57 


239 


108.63 


476 


205.77 


28 


12.12 


81 


35.08 


134 


58.04 


187 


81.0 


240 


103.96 


600 


216.58 


29 


12.55 


82 


35.52 


135 


58.48 


188 


81.43 


241 


104.39 


6?6 


227.42 


30 


12.90 j 


83 


35.95 


136 


58.01 


189 


81.87 


242 


104.83 


550 


238.25 


31 


13.12 ' 


84 


36.39 


187 


50.34 


190 


82.30 


243 


105.26 


575 


249.09 


32 


13.86 


85 


36.82 


138 


50.77 


101 


82.73 


244 


105.69 


600 


269.90 


33 


14.29 


S6 


37 . 25 


130 


60.21 


102 


K\.\l 


245 


106.13 


625 


270.73 


34 


14.72 


87 


37.68 


140 


60.64 


103 


83 . 60 


246 


106.56 


650 


281.66 


35 


15.16 


88 


38.12 


141 


61.07 


104 


S4.03 


247 


106.99 


675 


292.40 


36 


15.59 


80 


38.55 


142 


61.51 


105 


84.47 


248 


107.43 


700 


303.22 


37 


16.02 


00 


38 . 08 


143 


61.04 


\m 


84. <K) 


249 


107.86 


725 


314.05 


38 


16.45 


01 


30.42 


144 


62.37 


107 


85.33 1 


250 


108.29 


750 


324.88 


39 


16.89 


02 


30.85 


145 


62.81 


108 


85.76 


251 


108.73 


775 


335.72 


40 


17.32 


03 


40.28 


146 


6;i . 24 


100 


86.20 


252 


109.16 


800 


346.54 


41 


17.75 


04 


40.72 


147 


63 . 67 


200 


86.63 


253 


109.59 


825 


357.37 


42 


18.19 


05 


41.15 


148 


64.10 


201 


87.07 


254 


110.03 


850 


368.20 


43 


18.62 


06 


41.58 


140 


64.54 


202 


87.50 


255 


110.46 


875 


379.03 


44 


19.05 


07 


42.01 


150 


64.07 


203 


87 . 03 


256 


110.89 


900 


389.86 


45 


19.49 


08 


42.45 


151 


65.40 


204 


88.36 


257 


111.32 


925 


400.70 


46 


19.92 


00 


42.88 


152 


65.84 


205 


88.80 


258 


111.76 


960 


411.54 


47 


20.35 


100 


43.31 


153 


66.27 


206 


89.21 


259 


112.19 


975 


422.35 


48 


20.79 


101 


43.75 


154 


66.70 


207 


80.66 


260 
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Data Required for R,stimates 

Kindly answer the following questions as fully as possible: 

1. Number of pumps required-... « _ 

2. Capacity of each pump gallons per minute. 

3. Total lift, including discharge, suction and pipe friction feet. 

4. Suction lift and distance from supply 

5. Variation in lift, both discharge and suction, if any 

6. Pump to be horizontal - vertical 

7. Quality of liquid — fresh water, gritty, acidulous, solids in 

susnension ^ 

8. Temperature of liquid °Fahr. Specific gravity — 

9. Service continuous Intermittent 

MOTIVE POWER 

10. Direct-connected to motor. Direct current, voltage. 

Alternating current, voltage - Cycles Phase 

11. Direct-connected to steam turbine. Steam pressure^ 

Condensing.- Non-Condensing...... .._ _.. 

12. Direct-connected to steam engine. Steam pressure -.. 

Condensing Non-Condensing ., 

13. Belted — Give speed of motive power 

14. Motive power furnished by purchaser By builder -.. 

15. Position of suction and discharge, right or left hand? (See note) 

16. Remarks - - 



(Complete this sheet, detach and forward it with your inquiry) 

NOTE — The Cameron Double Suction Centrifugal Pump has a fixed 
nozzle position, but can be mounted right or left-hand. 

When standing at the end opposite coupling end, and the direction of 
rotation is clock-wise or towards the discharge outlet, the pump is right-hand. 

Unless otherwise stated, a right-hand pump will be furnished. 
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Data Required for Estimates 

Kindly answer the following questions as fully as possible : 

1. Number of pumps required 

2. Capacity of each pump gallons per minute. 

3. Total lift, including discharge, suction and pipe friction feet. 

4. Suction lift and distance from supply 

5. Variation in lift, both discharge and suction, if any 

6. Pump to be horizontal vertical 

7. Quality of liquid — fresh water, gritty, acidulous, solids in 

suspension ? 

8. Temperature of liquid °Fahr. Specific gravity 

9. Service continuous Intermittent 

MOTIVE POWER 

10. Direct-connected to motor. Direct current, voltage 

Alternating current, voltage Cycles Phase 

11. Direct-connected to steam turbine. Steam pressure 

Condensing Non-Condensing. „ „ 

12. Direct-connected to steam engine. Steam pressure 

Condensing Non-Condensing 

13. Belted — Give speed of motive power 

14. Motive powder furnished by purchaser By builder 

15. Position of suction and discharge, right or left hand? (See note) 

16. Remarks 



NOTE — The Cameron Double Suction Centrifugal Pump has a fixed 
nozzle position, but can he mounted right or left-hand. 

When standing at the end opposite coupling end, and the direction of 
rotation is clock-wise or towards the discharge outlet, the pump is right-hand. 

Unless otherwise stated, a right-hand pump will be furnished. 
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Useful Information— Water 

On« cubic inch weighs 0^61 pounds. 

One pound = £7.7 cubic inches. 

One cubic fool = 6S.4!45 pounds at 39 de?Tces Fahr.; T.4S gallons U. S; 
fl.S331 gallons imperial. 

One gallon U. S = B.33I1I pounds; 231 cubic inches; -133C8 cubic feet. 

One impcriBl gallon = 10 pounds at Vt degrees Faht.; 277^4 cubic 
inches; .ISOU cubic (eel. 

One pound pre^durc == £.31 feet in height. 

One foot in height ^ .433 pounds pressure. 

Petroleum weighs 6',4 pounds per U. S. gallon, 42 gallons to the barrel. 

To convert imperial gallons into U. S. gallons, multiply by the factor 
1.2; to convert U 5. gallons into imperial gallons, multiply by the factor .S333. 

A miner's inch is a measure for How of water, and is the quantity of 
water that will flow in one minute through an opening one inch square in a 
plank 2 inches thick under a head of SVi inches to the centre of the orifice. 
This is equivalent, approximately, to 1.S3 cubic feet, or llH gallons per 

To find the horac-power necessary to elevate water to a given height, 
multiply the weight of the water elevated per minute by the height in feet 
and divide the product by 33.000 (an allowance should be made for water 
friction). 

The mean pressure of the atmosphere is usually estimated at 14.7 pounds 
per square inch, so that with a perfect vacuum it will sustain a column of 
mercury 29,9 inch, or a column of water 33.9 feet high at sea level. 

The resistance of friction in the flow of water through pipes of uniform 
diameter is independent of the pressure and increases direcUy as the length 
and the square of the velocity of the flow, and inversely as the diameter of the 
pipe. With wooden pipes the friction is 1.75 times greater than in melallic. 
Doubling the diameter increases the capacily four times. 

To determine the velocity in feet per minute necessary to discharge a 

given vfihinic nf water in a given time, multiply ihe number of cubic feet of 
water by 144 and divide the product by the area of the pipe in inches. 

To determine the area of a required pipe, the volume and velocity of 
water being given, multiply the number of cubic feet of water by 144 and 
divide the product by the velocity in feet per minuie. 
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Cameron Centrifugal Pumps 



The Slogan of the Cameron — 
"CHARACTER: THE GRANDEST THING" 



INTRODUCTION 

Centrifugal Pumps fall naturally into two broad general 
classes^Low Head Pumps, which are usually of the single 
stage volute type, and then High Head Pumps, which are of 
the Multi-stage Turbine Centrifugal type. 

Now it is not possible to draw a fixed boundary line 
between the ranges of the single and multi-stage pumps, be- 
cause the employment of either type is dependent on speed 
available, and head and capacity required. As a result, the 
fields of the two types overlap considerably. 

W'c manufacture both High and Low Head Pumps. The 
Low Head Pumps of the double suction volute type are thor- 
ouglily described in Bulletin Xo. I."i0. Tlie purpose of this 
pni)lication is to give a complete description of tlie Cameron 
HinJi Head or Multi-stage Turbine Centrifugal Pumps, 
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OPERATION 

Figure No. 1 on page 4 illustrates a cross section of a 
two-stage horizontal Turbine Centrifugal Pump. Water 
enters the pump at point "A" and proceeds to the first im- 
peller, which it enters at points **B'\ This impeller revolves 
at high speed and has curved radial passages "C", which con- 
nect with openings *'B". On entering the impeller the water 
immediately comes under the influence of the centrifugal 
force resulting from the rotation of the impeller and is moved 
to the periphery at a gradually increasing speed. It finally 
leaves the impeller at high velocity and enters the diffusion 
vane 4 at point "D". 

The function of these diffusion vanes is most important, 
and no turbine pump can be built without this feature and 
give permanently satisfactory efficiency. 

• 

The water enters "D" at high velocity, and we wish to 
convert this velocity into useful pressure with the least pos- 
sible loss, at the same time reducing the velocity, so that the 
turn of 180 deg. at point "B'' shall be accomplished without 
serious friction loss and without the water striking the sur- 
face at a velocity that would be destructive to the casing. 

The diffusion vanes accomplish both these results. They 
form part of a stationary concentric ring, completely sur- 
rounding the impeller and containing a number of openings 
gradually increasing in area, so that at point "E" the velocity 
head is changed to pressure. 

The water now flows at a reduced velocity, and with 
the pressure gained in the first stage, through the channel 
ring 3 enters the second impeller at point "F". Leaving the 

5 
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last impeller the water passes into a volute chamber of proper 
proportions, which it leaves at the predetermined pressure. 

The diffusion vane is omitted here, as the water does not 
have to make the turn as in the preceding stage, and by mak- 
ing the volute chamber of proper design, the water cannot 
strike the casing at a troublesome speed. The omission of 
the vane in the last stage tends to increase the pressure, 
capacity and efficiency of the pump, at the same time simpli- 
fying the construction. 

These pumps can be driven by any available motive 
power, and can be had in a great choice of speeds so that 
direct connection, with its attendant advantages, is usually 
possible. They are offered in two, three and four stages, suit- 
able for heads up to 800 feet and in capacities up to 2,000 
gallons per minute. 



CONSTRUCTION 

CASING: The casing is of cast iron, unless otherwise 
specified, although it can be made of other metals, such as 
bronze, to resist the action of corrosive fluids. It is in two 
parts, being divided along the horizontal center line. The 
fullest advantage of this construction is gained by placing 
both suction and discharge connections in the lower part of 
the casing; the upper half can thus be readily removed and 
full access obtained to the revolving element. Suitable open- 
ings are provided for draining the pump and for displacing 
air when starting. 

CHANNEL RINGS: These are made of cast iron unless 
otherwise specified, accurately fitted, and smoothed to reduce 
friction of water. 
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SHAFT: The shaft ot a centrifugal pump has very little 
weight to support, and is not usually subject to any shocks; 
still the duty is severe, as the horse-power and speed are fre- 
quently considerable, so it is important that the best ma- 
terial and workmanship be used. The shafts on Cameron 
Pumps arc made of high grade forged steel accurately 
machined and then ground. 




Revolving Element of Two Stage Pump 



\\'herever the shaft comes in contact with the fluid being 
pumped, it is thoroughly protected by bronze bushings 12, 
1j and 14 (see Fig. 1"|. Bushings 12 and 14 have an addi- 
tional duty to perform in preventing packing in the stuffing 
boxes from scoring the surface of the shaft. 

IMPELLERS: 
Each impeller is 
cast solid in one 
piece and is of 
the enclosed type. 
It consists prac- 
tically of two 
disisi separated by 
a scries of curved 
ribs, or vanes, 
between which 
the water flows. 
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All accessible surfaces are carefully machined and polished, 
and where it is impossible to machine a surface, hand work 
is used to accomplish the same result, namely, a smooth 

surface to reduce the water friction. 

Standard equipment calls for cast iron impellers, but 
bronze are recommended. Surrounding each side of the im- 
peller hubs are broad flat rings made of bronze, which are 
secured in the casing. They prevent leakage from the high 
to the low pressure side of the impellers, and can be readily 
renewed at moderate cost. 



DIFFUSION 
RING: The func- 
tion of this part 
has been described 
in the first part of 
this bulletin. It 
is usually made of 
cast iron, but can 
be supplied of 
bronze if required. 
This ring is sta- 
tionary, and com- 
pletely surrounds 
the impeller. It 
contains a series 
of curved pas- 
sages immediately opposite the impeller, which gradually in- 
crease in area outward. Thi.s increase of area changes the 
velocity head into pressure after the water leaves the impeller, 
and prevents it from striking: the casing at a high speed 
which would cause excessive wear, a loss in pressure and a 
consequent loss of efficiency. 




Difluslon Ring 
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THRUST BEARING: Thrust is an action which manifests 
itself in al! Centrifugal Pumps, It is caused by unbalanced 
pressure created in various ways on the impeller. Of the 
various devices that have been contrived to take care of this. 
none has given such general satisfaction as the Marine thrust 
bearing, so called from being used on vessels to take care of 
the thrust of the screw propeller. We have, therefore, adopted 
this construction, and in improved form. The outboard end 
of shaft is reduced in diameter and on this portion is mounted 
a series of bushings, 28, and collars, 29. made of high carbon 
steel and accurately ground. By making these collars sep- 




Thriisl Bearing Details 



arately instead of cutting them directly in the shaft as is usu- ' 
ally done, it is possible to secure ample surface to absorb the 
thrust, and in the event of wear renewal is possible without 
delay and at a minimum cost. 

These collars and bushings revolve in a babbit lined cast 
iron shell 2C, which is split and readily renewable. This 
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fits in a housing 23 and 24, which is thoroughly water jack- 
eted. At one end of the shaft there is secured a disc 44, which 
collects oil from tlie adjacent reservoir, and as the shaft re- 
volves the oil is carried to the Upper part of the thrust bearing 
cap, where it is caught and flows along to a series of oil holes 
supplying each compartment of the thrust bearing. This con- 
struction of bearing with cooling and lubricating device, is 
guaranteed to satisfactorily take care of the unbalanced thrust. 
The impellers have balancing holes cut in the hubs, which also 
assist the thrust bearing in its duty. The impellers are in 
perfect static and running lialance. 

INBOARD BEARING: This bearing is made in three diam- 
eters long and follows the best electric motor practice. It is 
automatically ring oiled and has removable split bushing 80, 
lined with best babbit metal. Oil throwers 33 prevent oil 
from being carried along the shaft. 




Inboard Bearing D«tai 



STUFFING BOXES: These are of ample depth to perform 
their function properly. The glands are provided with swing 
bolts, wliich can be swung aside when it is desired to take 
out the shaft or to renew packing. 
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The oiitlioard stuffing box is equipped with a water seal 
cage 8. to prevent air leaks. This cage is supplied with 
water from the first stage. 

FLEXIBLE COUPLING: To take cave of any shght vari- 
ation in alignment between pump and motive power, the 
coiipHng between the two is given a certain amount of flexi- 
bihty. The couphng is in halves, "iic containinj; a series of 
pins 40, which 
engage a series 
of holes in the 
other half, thai 
are bushed with 
brass lined soft 
rubber thimbles. 
The couplings arc 
large and thor- 
oughly shrouded 
to eliminate dan- 
ger from revolv- 
ing projfclioiis. 
When the pump 
is belt driven the coupling is omitted and replaced by a pulley 
properly supported by an outboard pedestal. 

BED PLATE: Unless otherwise ordered, each pump is sup- 
plied with a heavy bed plate, accurately machined and thor- 
oughly ribbed to prevent distortion. This bed plate is in one 
piece, and is arranged to support also the electric motor, 
steam turbine, nr other motive power, used for driving the 
pump. 

GUARANTEE: Our usual guarantee as to workmanship 
and material accompanies these pumps, and they are further 
guaranteed to properly perform the duty for which they ape 
designed. 

In the following pages are given tables and general infor- 
mation, which will be of use to the engineer or prospective 
customer. 




Flexible Coupling Details 
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CHART— CHARACTERISTIC CURVE 
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One feature lliat ctnitribiites snbstanlially to tlic superiority of 
the CAMERON TURBINF. PUMP is the absence of the diffusion 
vane in ihe last stage of the pump. The effect of this is graphically 
shown in the above liiaKram where the full lines represent the be- 
havior of the Cameron T_iirbinc Pump, and the dotted lines the 
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PWCTION OF WATER 
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FRICTION OF WATER 
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DIRECTIONS FOR INSTALLING AND 
OPERATING 

t. to avoid injur- 



Ceiilri{iigai pumps do not need heavy foiiiidalions, hm ihey must 
be strong enough to support the pumps firmly, anil lo avoid vibration 
due to possible shocks. Foundation bolts should not be set rigidly 
until the pump is placetl in position. 

The pump may then be aligned, the correctness of which may be 
determined by placing a level along the coupling Danges of pump and 
motor shah. It will then be ready for grouting. After the grouting 
is set the foundation bolts may be lightened. 

Suction and discharge piping must be self-supporting, and care 
should be taken not to strain the pump casing when connecting it to 

the pump. 

It is advisable lo make suction and discharge piping one or two 
si;tes larger and connect same to the pump by means of increascrs. 
There is a decided advantage in doing this, for it efTects a saving in 
power and provides for a gain in pressure and an increased suction 
lift, if necessary. In laying the suction pipe line care should be 
taken also to avoid the formation of air pockets. If such are itn- 
avoidable the highest points must be evacuated at all times. A suit- 
able check valve should be put on the discharge line close to the pump. 

Before starting the pump the bearings and stuffing boxes should 

be examined and cleaned. Use only soft graphite packing in the stuff- 
ing boxes and do ui.it pack loo tight. Let a small amount of water 
seep through the boxes to avoid burning the packing. The neces- 
sary water supply can be regulated by the valves placed in water seal 
pipmg. This water serves also lo seal the stuffing box and prevents 
air leaking through it. 

The impeller of a Centrifugal Pump runninjg in air cannot create 
sufficient vacuum to be self-priming. The priming can be effected by 
closing the discharge gate valve and exhausting the air by means of 
an ejector, or if suction pipe is fitted with a foot valve it may be 
filled with water from some suitable source and the air allowed to 
escape through an air cock on top of casing. 

When the pump is fully primed it is ready to be started, in 
which case the pump should be brought up to its proper speed, and 
the discharge valve opened. After this the pump will need very little 
attention except an occasional inspection of the bearings, in which 
oil should be renewed from time lo time. It is best to use a good 
quality of dynamo oil for lubricating the bearings. 

The presence of air or gases in the suction line will considerably 
decrease the capacity and pressure. Care should be taken to avoid 
its entering the suction line by proper baffling or some other approved 
method. 

When pumping any liquids having corrosive action on metals, the 
pump will be made of a special metal, but it will be necessary in such 
cases to occasionally inspect the interior of the pump and its working 
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DATA JiEQUIRED FOR ESTIMATES 

Kindly answer the following questions 3S fully as possible: 
Number of pumps required 

2. Capacity of each pump gallons per minute. 

3. Total lift, including discharge, suction and pipe friction feet 

4. Suction lift and distance from supply 

5. Variation in lift, both discharge and suction, if any 

6. Pump to be horizontal vertical 



Quality of liquid — fresh water, muddy, gritty, acidulous, solids in 
suspension ? 



8. Temperature of liquid "Fahr. Specific gravity— 

g. Service continuous-^, „ — --.Intermittent 



MOTIVE POWER 

10. Direct-connected to motor. Direct current, voltage- 
Alternating current, voltage Cycles PI 

11. Direct- connected to steam turbine. Steam pressure 

Condensin g Non -Condensin g 

la. Direct-connected to steam engine. Steam pressure — 
Condensin g . Non- Condensin g 

13. Belted — Give speed of motive power 

14. Motive power furnished by purchaser By buil 



15. Position of suction and discharge, right o 

16. Remarks 



(Complete this sheet, detach and forward it with your inquiry) 
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DATA REQUIRED FOR ESTIMATES 

Kindly answer the following questions as fully as possible: 

1. Number of pumps required 

2. Capacity of each pump ^..gallons per minute. 

3. Total lift, including discharge, suction and pipe friction feet. 

4. Suction lift and distance from supply 

5. Variation in lift, both discharge and suction, if any...„ 

6. Pump to be horizontal vertical 

7. Quality of liquid — fresh water, muddy, gritty, acidulous, solids in 

suspension? 

8. Temperature of liquid °Fahr. Specific gravity - 

9. Service continuous „_ Intermittent „ 



MOTIVE POWER 

10. Direct-connected to motor. Direct current, voltage 

Alternating current, voltage ~. Cycles Phase„ 

11. Direct-connected to steam turbine. Steam pressure - 

Condensing Non-Condensing 

12. Direct-connected to steam engine. Steam pressure 

Condensing Non-Condensing 

13. Belted — Give speed of motive power „ _ „ 

14. Motive power furnished by purchaser By builder — 

15. Position of suction and discharge, right or left hand?„ — 

16. Remarks _. 



(Complete this sheet, detach and forward it with your inquiry) 
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PRESSURE OF WATER 

The pressure of water in pounds per square inch for every foot in 
height to 260 feet; and then, by intervals, to 3,000 feet head. By this 
table, from the pounds pressure per square inch, the feet head is 
readily obtained and vice versa. 
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THEORETICAL DISCHARGE OF NOZZLES IN U. S. 
GALLONS PER MINUTE 





vtiKinu 




























DiMiu Of mai M RCSt 




Ul Hit utmt 


, 














. 






































































































30| M.jl M.S3 




2.56 j S.I 


JU.i 


ii.h 




IJ.i 


Hi 


164 
















Mft 


n-i 




* 






^■if* ftSS 


'■? 


^n'rl 


so'^ -81 






\z 


W 


127:i 90:46 


o!si 


3.30 7.3- 
3.46 7.7J 


JO 


30.9 


5l:5' fd 


111 


1m 








noo 


y&l S.08 


14; 










7.1 


ft; 














































I7J,3| 10S.6S 


















184 8 


109 11 


[04 


4 Is 


9 33 


1rS7 


J7II 66 f- 




i,n 


?0I 


267 


























vo 


J07.fl 


118 M 


}h 


tii 


w 


l« 


40? 728 




160 


773 


Ml 








































«.« 






















intt 


l*(i 


418 




































































































ll.V 








I 3 


iw 


360 


341 








l( 


1] 


1 


21 


2) 


li 


J 


34 


* 


*\ 




7(1 




?I7 


781 


37H 


"8 


snn 


Tlii 


am 


tIMl 


M ? 


191) 
















































































JU 


M.j H.8 


M 






\^ 


'"" 


1140 






'" " 






















































































































7840 








so.i os.J 








.1 


Istli 


18n^ 




1^ 
































B4.8 109,1 


























843 


Ml>1 


1394 












































































lOi 


!«.S lii.OOl 088 


«J7. lU* 


1^49 


1WU 


2320 


2760 


3750 




6200 




959 iS3 




1(H7 






W4n 


01? 


1(344 




















































130JM0.4| IW.Ofl| 766 


■"'\ "■'' 


i;m 


JUB 


ii.«U 


'"'""■" 


4« 


6»96 



u 


11 


146 

LH9 


209 
23.1 


i39 


29S 


26; 

2S0 


3^ 


ios 


3?7 


327 


404 


338 


41S 


338 


44J 


3^? 


478 


396 


490 


s 


522 


~F 


"^ 


JWK 


f^. 


3730 

40B8 


Jo" 



. 7S4o| 



Tlic actual quantity disdiarged by a nozzle iv 
above table, A well tapered smioih nozzle may be 
about g4 per cent, of the values in the tables. 
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USEFUL INFORMATION— WATER 

One cubic ineli weighs .0361 pouiwls. 

One puund = 377 eitbic inciics. 

One cubic foot = 63.4245 pounds ai 39 degrees Falir.; 748 gallons 
U. S.; 6.2321 gallons Imperial. 

Otic snllon U. S, = 8.33111 poiinds; 231 cubic inches; .13^68 cubic 
feet. 

One imperial gallon = 10 imniuls iit 62 degrees Fahr.: 277. a?^ 
cubic inches: .16046 eiibic feel. 

One pound pressure = 2.31 feet in height. 

Otic fool in height = .433 pounds pressure. 

I'ctrolcmn weighs 6'/j pounds per U. S. gallon, 42 gallons to the 
barrel. 

To convert imperial gallons into U, S. gallons, multiply by the 
factor 1,2; to convert U. S. gfillnns into imperial gallons, multiply 
by the factor .8.!3,j. 

A miner's inch is a measure for flow of water, and is the quantity 
of water ihal wilt llow in one minute through an opening one inch 
sttuare in a plauk 2 inches thick under a head of 61/{ inches to lite 
center nt (he orilive. This is equivalent, approximately, to 1. 53 cubic 
feet, nr u!i gallons per minute. 

To find the horse-power necessary to elevate water to a given 
height, muliiply ilie weight of the water elevated per minute by the 
height in feet and divide the product by 33,ooo (an allowance should 
he made for water friction). 

The mean pressure of the atmosphere is usually estimalcij at 
14.7 pounds per s(|uare inch, so that with a perfect vacuum it will 
sustain ii column of mercury igo inch, nr a column of water 33.9 feet 
high at sea level. 

The resistance of friction in the finw of water through pipes 
of iiniiLirm di.imeler is independent of the pressure and increases 
directly a> itic length and the square of ihe velocity o( the flow, and 
inversely as (he diameter 'if the pipe. With wooden pipes the friction 
is 1,75 times greater than in mct.tllic. Doubling the diameter increases 
(he capacity totir times. 

To determine the velocity in feet per miiiute necessary to dis- 
charge a given volume of water in a given time, multiply Ihe number 
o[ cubic feet of water by 144 and divide the product by the area of 
the pipe in inches. 

To determine the area of a required pipe, the volume and velocity 
of water being given, multiply (he number of cubic feet of water by 
144 and divide the product by the velocity in feet per minute. 
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CAMERON CENTRIFUGAL PUMPS 

The Slogan of the Cameron— 
''CHARACTER: THE GRANDEST THING" 



INTRODUCTION 

To meet the \vide-si)rea(l dcniand for a thoroughly well 
made and efticient Centrifugal Pump that can be purchased at 
a moderate price, we have (leveloped the line of Single Suction 
Open Impeller Pumps illustrated and described in this 
Bulletin. 

These pumps are usually furnished for belting to steam 
engine, gas engine or some (Hhcr form of i)rime mover, but 
we are prepared to furnish them, at short notice, mounted 
on heavy base plates and equipped with suitable coupling so 
that they can be direct connected to electric motors or 
steam engines. 

While not high priced, they are carefully designed in 
every respect, of generous proportions, and of the best 
materials. The usual CAMKRON guarantee accompanies 
each one. They are offered in sizes up to 12" for various 
capacities, and for heads up to 70 feet. The belt-driven 
pumps of all sizes will be carried in stock so that quick 
dehverics can be made. 



CONSTRUCTION 

CASING: The ca>infi: is volute in form, made of the best close 
^^raiiu-d cast iron, and the interior is machined opposite the impeller, 
wliioh i> also carofnlly llnishcd S(^ that clearance is reduced to a 
niinininni and the efficiency j;rcatly improved. The suction open- 
inj^ is central and the discharge can he placed to face horizontally. 
vertically nr diajj^onally by s\vin>j:inj^ the casing on the supporting 
head. 

SUPPORTING HEAD: The weight of the casing is supported by 

a cast iron head bolted centrally to the casing. This supporting 
head is provided with feet planed and drilled for fastening to 
bed plate. The stutllng box and inboard bearing are incorporated 
in this casting. 

IMPELLER: The standard impeller is of the open tj'pe, made of 
hard ca>t iron and carefully ground S(^ that it Ihs the casing closely 
and is in perfect balance. 

SHAFT: The shaft is made of steel, key seated for impeller and 
pulley. A collar is litted to the outer end for holding impeller 
central, and resisting any thrust action. 

BEARINGS: The inboard bearing is a babbitt lined sleeve with 
grease cup lubrication, while the outer or pedestal bearing is a 
babbitt lined shell with ring oil lubrication. All bearing shells are 
removable and can be replaced at small cost. On the i" pump there 
is a slight change in the bearing construction. The bearings for this 
size are bronze sleeves with grease cup lubrication. 
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STUFFING BOX: 


Tills box fi.rn 




part of the snpporting head 


and is deep tiiniiKl 




piirii 


losc wilhonl pulling excess 


pressure oil llie p:u- 


l^ing. ' The gia 


nds ^ 


art of cast iron, thoroughly 


madiiiicd aiid pnivK 


led willi heavy 


adj.l 


Sling bolts. 


BELT PULLEY: 


riic pidlcy is ( 


if cast iron, with machined face. 


balanced. :ii.d lided 


with key and 


set s 


crews. The sizes listed arc 


^.land.1^d and canii..l 


be changed wi 


llionl 




BED PLATE: llie 


bed plale is n 


f casi 


t iron, with pads planed and 


drilled Id rei.-eive ih 


e M.ppor.inB 1, 


ead ; 


and pedestal bearing. Lugs 


f„r foinidali.Mi b..ils 


are provided. 






FLANGES: C.nipii 


.iiio.i llaiiges a 


re fi. 


iriiishcd on pnnips from i" 


PAINTING: All j. 


III, ,,pj. |^.^. 


II on 


e cuat ni steel color paint 
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filics and powers slated are 
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1, Cashig. 

2. Impeller. 

3- Supporling 1 

4. Gland, 

5. Pedestal Hea 

6. Pedestal Hen 

7. Oil Cnp Cov 

8. Thrnst Ccdla 



LIST OF PARTS 



Shaft, 
Oil Ring. 
I'll II ev. 
Grease Cup. 
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Sectional View I'A" t« 12" Pimip 
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CAMERON CENTRIFUGAL PUMPS 

DIRECTIONS FOR INSTALLING AND 

OPERATING 

All pumps not submerged must be primed to start, to avoid injur- 
ing the interior parts that require water for lubrication. 

Centrifugal F*uiiips do not need heavy foundations, but they must 
be strong enough to support the pumps firmly, and to avoid vibration 
due to possible shocks. h\)undation bolts should not be set rigidly 
until the pump is placed in position. 

The punij) may then he aligned, llie correctness of which may be de- 
termined by placing a level along the coupling flanges of pump and 
motor sliaft. It will then he ready for grouting. After the grouting 
is set the foundation bolts may he tightened. 

Suction and discharge piping must be self-supporting, and care 
should be taken not to strain the pump casing when connecting it to 
the pmnp. 

It is advisable to make suction and discharge piping one or two 
sizes larger and connect same to the pimip by means of increasers. 
There is a decitled advantage in doing this, for it effects a saving in 
power and provides for a gain in pressure and an increased suction 
lift, if necessary. In laying the suction pipe line care should be 
taken also to avoid the formation of air pockets. If such are un- 
avoidable the highest points must be evacuated at all times. A 
suitable check valve should be put on the discharge line close to 
the pump. 

Before starting the pump the bearings and stuffing boxes should 
he examined and cleaned. Use only soft graphite packing in the stuffing 
boxes and do not pack too tight. Let a small amount of water seep 
through the bt).\es to avoid burning the packing. The necessary 
water supply can be regulated by the valves placed in water seal pip- 
ing. This water serves also to seal the stuffing box and prevents 
air leaking through it. 

The impeller of a Centrifugal Pump running in air cannot cre- 
ate sufficient vacuum to be self-priming. Therefore, all pumps not 
submerged must be primed to start. The priming can be effected 
by closing the discharge gate valve and exhausting the air by means 
of an ejector, or if suction pipe is fitted with a foot valve it may be 
filled w-ith water from some suitable source and the air allowed to 
escape through an air cock on top of casing. 

When the pump is fully primed it is ready to be started, in 
which case the jMimp should be brought up to its proper speed, and 
the discharge valve opened. After this the pump will need very little 
attention except an occasional inspection of the bearings, in 
which oil should be renewed from time to time. It is best to use a 
good quality of dynamo oil for lubricating the bearings. 

The presence of air or gases in the suction line will consider- 
ably decrease the capacity and pressure. Care should be taken to 
avoid its entering the suction line by proper baffling or some other 
approved method. 

When pmnping any litpiids having corrosive action on metals, 
the pump will be made of a special metal, but it will be necessary 
in such cases to occasionally inspect the interior of the pmnp and its 
working parts. 
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TABLE OF CAPACITIES, SPEEDS AND HORSE POWERS 
FOR SINGLE SUCTION OPEN IMPELLER VOLUTE PUMPS 
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Cameron Two-Stage House Pump, i 
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Cameron i;4" Four-Stnge House Pump, direct-connecled lo cli-i 
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The Slogan of the Cameron — 
CHARACTER'. ''THE GRANDEST THING' 



CAMERON HOUSE PUMPS 

Cameron Centrifugal House Pumps have been designed especially 
to supply small volumes of water, or to increase the water pressure, in 
office buildings, apartment houses, hotels, hospitals, country residences and 
factories. They may also be used for supplying water to gardens and 
parks, or as circulating pumps in connection with fountains, natatoriums, 
heating systems, etc. 

The features of these pumps that recommend them for this service 
are simplicity of design, compact construction and absolute safety in 
operation. They produce a constant supply of water, require little atten- 
tion, and the cost for upkeep and repairs is very low. 

These pumps are available in four sizes, 1", 1>^", V/z" and 2", suit- 
able for various capacities and pressures. They may be driven by electric 
motor, or by belt with naphtha, gas or gasoline engine, to suit local 
conditions. 

Our Engineering Department will be glad to figure on your pumping 
problem. Kindly state all the conditions of service on the data sheet, page 
5, send it to us, and we will give the matter our prompt attention. 



TABLE OF HEADS AND CAPACITIES 



1" SINGLE STG. PUMP 

with ^ h. p. 


Head 


1 
25 


30 


35 
1800 


40 


45 




110 or 220 volt — D. C. motor 
2500 R. P. M. 


Gals, 
perhr. 


2400 


2100 


1500 


900 




1" SINGLE STG. PUMP 

with }i h. p. 


Head 

Gals, 
per hr. 


25 
2400 


30 


35 


40 


45 


50 


60 cycle single phase 
110 or 220 volt — A. C. motor 

3250 R. P. M. 


2100 

70 
1800 

70 


1850 
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700 


IX" 2 STAGE PUMP 
with 1 h. p 


Head 


60 


80 


90 


100 


110 


110 or 220 volt — D. C. motor 
2600 R. P. M. 


Gals, 
pcrhr. 

Head 


1950 
60 


1500 
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900 
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IX" 2 STAGE PUMP 
with 1%, h. p. 


80 


90 


100 




60 cycle smgle phase 

110 or 220 voh — A. C. motor 

3250 R. P. M. 


Gals, 
pcrhr. 


2150 


1 
1900 


1650 


1300 750 





Note — The above pumps, equipped complete, as described, are car- 
ried in stock. 
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Cameron 1" Single-Stage House Pump— Belt Dri' 




C.inifrrin 1" Singlc-SlaRC House Pump, iliu-ct-ci 



CAMERON HOUSE PUMPS 
DATA REQUIRED FOR ESTIMATES 

Kindly answer the following questions as fully as possible: 

1. Number of pumps required ..„____ 

2. Capacity of each pump^_ . gallons per minute. 

3. Total lift, including discharge, suction and pipe friftinn -feet 

4. Suction lift and distance from supply 

5. Variation in lift, both discharge and suction, if any ___^ 



8. Quality of liquid — fresh water, griity, acidulous, solids 



7. Temperature of liquid 

8. Service continuous 

MOTIVE POWER 

». Direct-connected to motor. Direct current, voltage— 
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DATA REQUIRED FOR ESTIMATES 

Kindly answer the following questions as fully as possible: 

1. Number of pumps required.™. 

2. Capacity of each pump gallons per minute. 

3. Total lift, including discharge, suction and pipe friction — feet. 

4. Suction lift and distance from supply „ 



5. Variation in lift, both discharge and suction, if any „ — 

6. Quality of liquid — fresh water, gritty, acidulous, solids in sus- 

pension? _ _ „.... 

7. Temperature of liquid ''Fahr. Specific gravity^ 

8. Service continuous „ Intermittent 

MOTIVE POWER 

9. Direct-connected to motor. Direct current, voltage 

Alternating current, voltage...™. Cycles ....Phase 

10. Belted — Give speed of motive power _. 



11. Motive power furnished by purchaser „ _ By builder. 



12. Remarks. 
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^Ei^vKC rffonst 



Cameron Two-Slage House Pump with elevated tank and 
automatic control system. 
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AUTOMATIC CX>NTROL SYSTEM 



When these pumps are direct-connected to electric motor, two sys- 
tems of automatic control may be used, the open or elevated tank system 
and the closed or pneumatic control system. 

With the open or elevated tank system, the operation of the pump 
is controlled by means of a float switch, which is set to start and stop 
the pump at the minimum and maximum water levels. By means of this 
switch, the pump will start when the low level in the tank is reached 
and stop at maximum water level. 

With the closed or pneumatic control system, the water is pumped into 
a closed wrought iron tank, and as the water rises, the air contained 
therein is being compressed to, say, forty pounds. When this pressure 
is reached, the pressure regulator attached to the tank brings the pump 
to a stop by shutting off the current. Should the water be drawn off at 
any point, the compressed air will expand and force the water through 
the faucet or other opening until the pressure in the tank drops to, say, 
fifteen pounds, when the pump will automatically start and continue 
operating as long as the water is being drawn and until the pressure 
of 40 pounds is restored. 

By either of these methods of automatic control, no electricity is 
consumed unless water is actually being pumped, thereby insuring max- 
imum efficiency and economy. 

The intermittent operation depends entirely on the size of the tank; 
the larger the tank the more water can be drawn without re-starting 
the pump. 

The pump should be located in a place where it is protected against 
frost. The dynamic suction lift should not exceed fifteen to eighteen feet, 
and a foot valve with suitable strainer should be attached to the end of 
the suction pipe. However, no foot valve will be required in the suction 
line if the water comes to the pump under a head, as will be the case 
when the supply is taken from a pressure main. It is advisable to place 
a throttle valve (gate or globe) in the discharge line near the pump so 
that the head and capacity may be conveniently regulated. 

As a centrifugal pump running at a certain speed can only create 
a certain maximum pressure, it is impossible to burst the pipe line, even 
if through carelessness the valve in the discharge pipe is closed. 
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CAMERON STEAM PUMPS 

The Caiimk>\ pulio', vtcadily [turstKtl ever sine*; the incrp- 
lion of the liwiitie.%s, Yas been In build the very best pnmp that the 
bc^t of tiuierial and iiH»t skilful workmanship can produce. We 
hold llut lime lias ilcnionslralcd the wiMJom of refusing (o sacri- 
fice. Ml ihc score of cbca|)nesa. ihe high quality of worianaiuhip 
atnl material. biH imwe especially tlic excellence of design, which 
render* il»e (.'auekov dtirable beyoiid all other*, and its fc«' 
working parts readily ami easily replaceable. Morco^'er, wr be- 
lie^'c in buying a C.MiFJ«t\ you wiH save moocj- in cost oi 
rcjiairs. 

Besides other sterling qualities, the three points of excel- 
lence peculiar to the Cameron are: First, Simplicity; second. 
Durabiliiy ; third. Entire absence of outside ^-alve gear or 
moving parts. 

SIMPLICITY 

The Camekox pump has fewer working parts than any 
other steam pump made. 

DURABILITY 

The steam mechanism consists of four stout pieces only. 
none of tlit-m delicate, intricate or exposed to injury. The 
operation of this mecbanism is such that — 

While under full pressure of steam, the suction pipe may 
be lifted out of tlie water and the pump allowed to run away 
or race as fast as steam will drive it, with less danger of the 
piston striking the heads or doing any injury to the pump than 
any otlur pump on the market. The advantage of this can 
scarcely he exaggerated, since under most conditions any pump 
is liable to have its supply of water cut off unexpectedly. Fur- 
tlitrmorc, the Camkho.v is made stronger and heavier than other 
pumps of Ihe same capacity. 

ABSENCE OF OUTSIDE VALVE GEAR 

The steam valve movement works in line with the main 
piston without the aid of amis or levers. Therefore, the 
Camkron" pump can be run faster, with less danger of break- 
ing, than any pump employing an outside valve movement. It 
has no rods to become bent, broken or get out of alignment, no 
tappet bars, rollers or clamps to be adjusted. 



CAMERON STEAM PUMPS 

The Cameron pump has no dead center, and will always 
start at any point of the stroke; it can be run so slowly that the 
eye can hardly detect the motion of the piston rod. 

This pump can be completely taken apart without discon- 
necting any of the piping. 

The cylinders are made of hard, close-grained iron, and 
thick enough to permit reboring. All Cameron pumps, unless 
otherwise ordered, are fitted with valve seats of best composi- 
tion metal, and arranged to handle fresh, cold water. If re- 
quired to handle feed water of high temperature, they will be 
supplied with the proper valves and packing. 

There are on the market many other pumps with inside 
steam mechanism and valve gear. Examination will show that 
they lack the simplicity claimed for them. Some of these pumps, 
sold for boiler feeding, are equipped with deflecting valves for 
turning their exhaust steam into the suction. The oil or any 
lubricant from the cylinder thus carried in with the feed water 
is highly injurious to the boiler, and the practice is severely con- 
demned by boiler insurance inspectors. On the other hand, the 
Steam mechanism of Cameron pumps has no minute steam 
ports, grooves, packing rings or other complicated devices, and 
the pumps themselves are especially noted for their ability to 
perform exacting service and work under trying conditions. 
They can stand almost any amount of rough usage, and we know 
they often do stand a great deal of abuse. 

Every pump sold by us is thoroughly tested before leaving 
the works, and the record filed for future reference. It is fully 
guaranteed to be exempt from any faulty construction and from 
defects of material or workmanship. Its satisfactory operation 
is also guaranteed on condition that it is properly set up, reason- 
ably cared for, and used for a service and capacity correspond- 
ing to its proportions and design. 

Many inaccurate statements and unwarranted claims have 
been advanced in behalf of duplex pumps. Several makers go 
as far as to state that their duplex pumps are "double the capac- 
ity of single pumps of the same diameter and stroke," a mis- 
representation which we can hardly let pass unnoticed. In the 
first place a Cameron pump can be run safely and comfortably 
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CAMERON STEAM PUMPS 

at a s])cetl that would quickly wreck a duplex pump with its 
lever anil contrivances. Bm even at a low speed duplex piiiiip$ 
seldom attain even their theoretical capacities, and the reason 
for this is neither mysterious nor difficult to understand. In 
all duplex pimips each steam piston is controlled and reversed 
by a connection with the opposite piston rod. Since it is beyond 
human ingenuity to |>ack two machines so that friction will be 
equal, it follows that one piston must move more sluggishly than 
the other, and this piston is constantly interrupted and reversed 
before it has a chance to complete its stroke. One pump is con- 
stantly short stroking. 

A Ca.MKHON pump cannot reverse until it has completed its 
full, honest stroke. 

A CA.UEHON pump can be rim continuously and withonl 
detriment at greater speed than any duplex pump made. 

For two reasons most duplex pumps are very extravagant 
in the use of steam. First, because of the wasted clearance of 
steam in the cylinder when the piston is not traveling ils full 
stroke. Second, because duplex pumps have double the num- 
ber of ports, and steam spent in filling ports is steam wasted. 

A duplex pump has more than double the number of parts 
to keep in repair, and when any one gives out the whole machine 

is crippled. 

In nearly all duplex plunger pumps cheaply built for boiler 
feeding and other purposes, there is no possible way of compen- 
sating for wear — the more the water plunger wears the more 
churning and less pumping is done. Of course, the "parts can 
be renewed" — the oftener, the more there is in it for the maker. 

Every Camerox pump is packed to compensate for wear. 
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All single, direct-acting piunps make use of an auxiliary 
plunger to carry the main slide valve, which gives steam to the 
main piston. By means of various devices steam pressure is 
made to drive this auxiliary plunger backward and forward. In 
the Cameron pump the plunger is reversed by means of two 
plain tappet valves, and the entire mechanism thus consists of 
four stout pieces only, all working in direct line with the main 
piston. Simple and without delicate parts, it is the only inside 
valve gear that is absolutely reliable. 



EXPLANATION 

A is the steam cylinder ; C, the piston ; L, the steam chest ; 
F, the chest plunger, the right-hand end of which is shown in 
section; G. ihe slide valve; H, a lever, by means of which the 
steam chest plunger F may be reversed by hand when expedient; 
//, are reversing valves; KK are the reversing valve chamber 
bonnets, and F.F. are exhaust ports leading from the ends of 
steam chest direct to the main exhaust and closed by the revers- 
ing valves //. 
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OPERATION 

C, the piston, is driven by sicam ailmillcil iimk-r the sli<Je 
valve C, which, as it is shifted backward and forward alternately 
connects opposite ends of the cylinder A with the live steam pipe 
and cxhanst. This shde valve G is shifted by the auxiliaiy 
pliingcr ]•; F is hollow at the ends, which are filled witli steam. 
and this, issuing through a hole in each end. fills the spaces be- 
tween it and Ihe heads of the steam chest in which it works. 
Pressure being equal at each end, this plung«r F, under ordinary 
conditions, is balanced and inotionles';: but when the main piston 
C has traveled far enough to strike and open the reverse valve /. 
the steam exhausts through the port E from behind that end of 
the plunger F, which immediately shifts accordingly and carries 
with it the slide valve G, thus reversing the pump. Xo matter 
how fast the piston may be traveling, it must instantly reverse 
on touching the valve /. In its movement the plunger F acts as 
a slide valve to close Ihe port E, and is cushioned on the con- 
fined steam between the ports and steam chest cover. The re- 
verse valves // are closed as soon as the piston C leaves them 
by a constant pressure of steam behind them convoyed direct 
from steam chest through the ports shown by dotted lines. 

The illustration on the preceding page shows the C.\meron 
valve chest and arrangement of water valves. The superiority 
of this valve chest lies in its accessibility. By simply removing 
one bonnet or cover, the whole interior with every valve is 
plainly visible, turned inside out, so to speak, and not a speck 
of anything that may have lodged there can escape detection. 
The shelves or decks are bored out tapering, and the brass seats 
forced in. They can thus be readily taken out and renewed at 
any time. Each stem holds two valves, with their springs one 
above the other, so that by simply unscrewing one plug, and 
pulling up the stem, both are released. It will be noticed that 
the Camehon' valve chest is placed close to the ground and be- 
side the water piston, instead of above it as in other makes. 
The valves are therefore just so much nearer the water, and the 
suction lift is reduced accordingly. Every pump has two suc- 
tion openings, one on each side, and the discharge opening can 
be turned in any direction desired. 
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DIRECTIONS FOR ORDERING 

In order that we may be able to answer your inquiry intelli- 
gently, and to save time, please inform us as far as possible 
upon the following points : 

What is the liquid to be pumped? 

If w^ater, is it hot or cold? Is it pure, or does it contain 
salt, acid, sulphur, sand or grit? 

What is the average quantity to be pumped per minute? 
What is the maximum that the pump might be called upon to 

handle ? 

• 

How high is the liquid to be forced? 

How far — that is, what is the length of discharge pipe? 

If pipe is already laid, what is its diameter and how many 
turns does it make? 

What is the steam pressure at the pump? 

Will the pump exhaust into the atmosphere? If against 
back pressure, how much? 

What is the height of suction lift — how far above water will 
the pump be placed? What is the total length of suction pipe? 
And how many elbows or turns? 



CAMERON STEAM PUMPS 

DIRECTIONS FOR SETTING UP AND RUNNING 
PUMPS 

Blow out steam pipe thoroughly before connecting tip your 
pump. Any dirt or rubbish carried into a steam cylinder will 
cut and wear it awav. 

After pump is connected remove reverse valve covers or 
plugs, take out valves and blow steam through. Then carefully 
wipe valves and pockets clean before replacing the former. 

Xevcr use smaller pipe than size given in tables. Long 
pipes should be of even greater diameter to allow for increased 
friction. This applies particularly to suction pipe. 

Run pipe as nearly in a direct line as you can. Turns and 
elbows greatly increase friction, and all bends should be as large 
anc) gradual as possible. 

In cold weather, open the drip cocks to drain the steam and 
water cylinders, otherwise they may burst if allowed to freeze. 

Suction pipe must be absolutely tight, and it is always well 
to use a foot valve and strainer. 

Place your pump as near the water as possible. At sea 
level water will rise .'i;^9 feet in a perfect vacuum, but practi- 
cally no steam pump can draw water to anything like such a 
height by suction. Hot water cannot well be lifted by suction, 
since its vapor destroys the necessary vacuum. Therefore, to 
punij) hot water the supply should be placed above pump and 
delivered to it from a head. 

A vacuum chamber upon the suction pipe, close to the pump. 
is always an advantage, and on long lines of pipe or on pumps 
running at high rate of speed is absolutely necessary. Its utility 
c<)n>ists in causing a steady and uniform flow of the liquid 
tlinnigli the suction pipe, and thus preventing "pounding" or 
water liaminering, which (without one) is always incident to long 
suctions. 

When working under very lieavy duty put an air cock in 
the suction pipe between the vacuum chamber (should there be 
one ) and the pump, and by admitting a small quantity of air 
keep the air chamber supplied. The surplus air, passing with 
the water into the discharge pipe, forms an elastic column, pre- 
venting water hammering and consequent shock on the pump 
and pipes. 

Do not use tallow in the steam cvlinder. but a little of the 
best refined mineral, sperm or lard oil. Any oil that corrodes 
or gums the working parts is unfit for use. 
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This type is designed for general service. It is made either 
with iron water cylinder unlined and steel piston ro<i, or fitted 
with water cyHnder lining, piston and piston rod of composition, 
as desired. The above illustration shows sizes 5 to 10a. This 
pump is also made in larger sizes, which are the same as shown 
above except lliat they have more water valves. 
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Rc(i>lar Boiler Feid pBttem 

The main diliicully met nilh in lining on ihe proper siie of pump to recom- 
mend is (hat the horse-power of the boiler for which the pump ii required, is 
about all ihe information furnished. The expression "horsepower," as applied 
to boilers, ii a very indetiLiile term i what should be given, if possible, is the 
quantity of feed water required, and a pump which will supply this quantity at 
aboDt one-half its rated capacity at ordinaTy speed will be righl for cold waler, 
and »ay, one third speed for hot walet. 

In feeding hot water the pump should be placed below the source of supply. 
Sizes to 3b are made as illustrated on this page. 
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Ldne Stroka niton Pump 

Tliis type is especially adapted for rolling mills, blast furn- 
aces, sugar or oil refineries, and other situations where continu- 
ous pumping is required. Its piston stroke being nearly twice 
the length of that of the "regular" type, all working parts, ex- 
cept pislons and rod, are brought into action only half the number 
of times for the same piston speed ; wear and tear is reduced and 
the life of the pump prolonged accordingly. \'alve chests are 
placed at both ends of the water cylinder, thus making the water 
passages short and direct. 
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.1 Buiblni Putt ere 



1- w»tef 1- 



luilnla 



•J IN vtrj critty 4tid the uth- of n planircr punip i* prtiliibitod on 
nx or other clrruoutjiDcea. U> wviire tbe incatmt dursbilitv pouibli; 
le supply m removable buihloitariran or compociUen. This hushinit 



with ■ Diitnn pump, w ,.,.., „ — , 

can he turriMl in tbe punp » Uiat the vear, wbieh ii nntuHr Kreatot oil the bottnm. c 
li« (raduallv dlstrlbnltd oror every purtionoritimnrnu*. Furttiennare. if. from ■ 
deepening nf the mine, it brcoma neccmry for the pump to be placed lower, tbe ren 
able buahinc can be replaeed by one of imaller diameter, tbuschaaginc the proportion 
the pomp, and enablinM I*, within certun limit*, to work asainit a creator head. 
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Thin pump 11 lulaptrd for nilinv tHnkii. irriKalinir and lixht duty Rem^riillr, <n 
metnrieB. and for Hilualions where a <-nnaidCTable tiumititv of water ia to be lifted lo a 
limited eteTation. It in not proportioned (or mininr work, nor to force water nualn^rt 
heavy lifti. aa tlie ateam cylimlcr U relatively smaller in diemeler. Init the water cylinder 
initrontly built and nf the ■tandnrd tstx. In lljcht Hrrice. prexaure on the valvea heinc 

low, the pump i-an. therefore, be run faaler: thus obUlnlnKa "-■ - 

than dven in the U^t. 
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This ptiiiip is especially adaptt-d lor siaiion duty in niineS' 
and is far more durable ihan a piston pump for handling grUty 
water. 

There arc no wearing parts in the Avater end except the 
packing in the shifting boxes, which can be instantly adjusted 
from the outside. 

Since the pkingtT works in loose sleeves, the pump barrel 
cannot be cut or worn by grit or sand, and the stuffing boxes 
are placed in the center, so that there is no tendency for the 
plunger to sag. It is more compact than any other make of 
plunger pump, and has no putside rods or cross-heads. It is 
also adaptecl for feeding boilers tinder heavy pressure. 
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CAMERON 



STEAM 



PUMPS 




Tliis is the most successful 
sinking pump that has ever been 
placed on the market. Any 
steam pump that is to be used in 
sinking a mine shaft must be 
strong, certain in operation, ca- 
pable of handling gritty water, 
require littk' aitenlion, and above 
all, be able to stand the rough- 
est kind of usage without sus- 
taining injury. 

This pump retains all the ad- 
vantages of tlic liorizontal types 
Lif CanitTon pumps besides liav- 
ing several features of impor- 
tance for a sinking pump. It 
has no exposed parts liable to 
breakage; it takes np less room 
ill tile shaft than any other make 
of pump; it cannot be damaged 
by collision with the side walls; 
it is not likely to be injured by 
blasts ; and it is designed and 
intended to handle gritty water- 
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CAMERON 



P U H P S 



^ 



CAMERON SUCTION 
CONDENSER 



1 ^ A 




•-> 



In mines, particubrly, it is some- 
limeii a very dlAicull matter to de- 
cide how 14 dispose of the cxhausi 

The U't of a suction condenser 
•jfTcrs a :'olution of the difBcuky. 
The Ca m ekos Suction Condenser 
has the merit of not presenting any 
reii.-tance to the free inflow of the 
water, while at the same time it is 
exceedingly effective in taking care 
of the exhaust steam by condensing 
it and permitting it to enter the 
pump as water, through the suction 
opening, from which it is discharged 
to the surface. It has also the addi- 
tional advantage of reliet-inK the 
>ieam end of back pressure, as a par- 
tial vacuum is formed proportionate 
to the height of suction lifL 

Be sure that ihe water cylinder is 
fully charged before the exhaust 
steam is turned into the condenser hy 
allowing the pump lo exhaust into 
the atmosphere until the pump has 
hecnme filled with water, when the 
three-way valve may be turned and 
the exhau>i admitted lo condenser. 

.\ii air leak is fatal to the success- 
ful working of this as of any con- 
densing apparatus. The suction con- 
denser and exhaust pipe leading 
thereto arc shown l>y dark ponton on 
cut In- re with. 
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CAMERON 



PUMPS 



CAMERON 
TELESCOPIC 

JOINT 

This telescopic 
joint supplies a con- 
venient means for 
lifting a pump when 
blasting, and avoids 
disconnecting I h e 
pipes. We usually 
make thciii for six- 
teen foot travel, to 
enahle the operator 
to drop the pump 
that distance with- 
out distu thing the 
rest of the pipe. By 
its use irregular 
lengths of pipe may 
he added, whereas 
otherwise, when the 
pump is lowered, 
ihe pipe would have 
to be cut in equal 
lengths. The out- 
side is made of gal- 
vanized pipe, and 
the inside of brass 
tubing when de- 
sired ; or with both 
inside and outside 
pipes of galvanized 



Un«h of 
Travel, !->« 



I 






WI4IA ■ 

4> 



^ ^ 

\1 





107 106 



^^ 




'^^W fli^e Q 







DETAir.S OI- f.\Mi:RON- RKGl-l.AR AN[) noiLl-.R r|.:i-:D PL-MI'S 



List of Details of Cameron 
Regular and Boiler Feed Pumps 



In Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give shop number, which will be found stamped on valve chest 
bonnet, steam cyliiuler and body piece. 

3. Give name and number of part from cut on opposite page. 



PSirt 


Code 


No. 


Word 


101 


Zotoe 


102 


Zotur 


103 


Zotvo 


104 


Zotyi 


105 


Zouai 


106 


Zouce 


107 


Zoudc 


108 


Zouea 


109 


Zoufz 


110 


Zouffx 


111 


Zouhv 


112 


Zouit 


118 


Zouko 


114 


Zoulb 


113 


Zoumk 


116 


Zounh 


116a 


Zouof 


117 


Zoupd 


118 


Zoury 


119 


Zoutu 


120 


Zouu5 


121 


Zouvp 


122 


Zouwn 


128 


ZouyJ 


124 


Zouzm 


125 


ZovaJ 


126 


Zoveb 


127 


Zovfa 



PartH 

Steam cylinder for sizes to 4a. 
8teain chest for sizes to 4a. 
Steam chest plunger. 
Steam chest cover for sizes 

to 4a. 
Steam chest crank and nut. 
Steam chest crank handle. 
Steam chest.stuffinKboxbottom 
Steam chest, stuffing box cap. 
Slide valve. 
Steam cylinder cover. 
Ue versing valve. 
Reversing valve bushing. 
Reversing valve cap for sizes 

5 to 12. 
Reversing valve plug for sizes 

to 4a. 
Steam piston head for sizes 

to 4a, old style. 
Steam piston head, sizes to 0, 

new style, with taper hole. 
Steam piston follower, sizes 

to 0, new style, straight hole. 

(Not shown.) 
Steam piston head for sizes 10a 

to 12, and larger. 
Steam piston follower, sizes 

to 4a, old style. 
Steam piston follower, sizes 10a 

to 12, and larger. 
Steam piston packing ring, 

with wedge and spring, for 

size.i to 4a, old style. 
Steam piston packing ring for 

sizes to 12, new style. 
Steam piston bull ring for sizes 

to 12, new style. 
Piston rod and nuts, 
liody piece for sizes to 4a. 
Piston rod, stuffing box gland. 
Piston rod.stuffing box bottom. 
Piston rod, stuffing box cap. 



Part 
No. 


Code 
Word 


128 
129 
130 


Zo\gy 

Zoviu 

Zovni 


131 
132 


ZovoE 
Zovpe 


133 


Zovut 


134 


Zovwo 


135 


Zovylc 


136 


Zowalc 


1 

137 


Zowbi 


1 138 

1 


Zowde 


139 
140 


Zowec 
Zowiv 


! 141 

1 


Zowoh 


141a 


Zowra 


142 


Zowsy 


143 
144 
145 
146 


Zowuu 
Zowv5 
Zowzo 
Zoxal 


147 
148 
149 


Zoxch 
Zoxed 
Zoxffa 


150 


Zoxhy 


151 
152 


Zoxiw 
Zoxju 



Parta 

Piston rod. stuffing box thimble 
Water cylinder for sizes to 4a. 
Water cylinder cover for sizes 

to 4a. 
Water cylinder bonnet. 
Water piston head for sizes 

to 10a. 
Water piston head for sizes 10 

to 12. 
Water piston follower for sizes 

to 10a. 
Water pistcm follower for sizes 

10 to 12. 
Water valve, suction or dis- 
charge? 
Water valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Water valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

sizes to 6, 
Water valve stem plug for 

sizes 5b to 10a. 
Water valve stem plug for 

sizes 10 to 12. 
Air chamber. 

Steam cylinder for sizes 5 to 12. 
Steam chest for sizes 5 to 12, 
Steam chest cover for sizes 5 

to 12. 
Body piece for sizes o to 12. 
Water cylinder for sizes 5 to 12. 
Water cylinder cover for sizes 

5 to 12, round or oval. 
Discharge neck, with flange, 

for sizes 10 and larger. 
Water cylinder lining. 
Removable bushing. 
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DETAILS Ol' CAMERON REGULAR PATTERN HORIZONTAL 
PLUNGER PUMPS 



List of Details of Cameron 
Horizontal Plunger Pump — Regular Pattern 



In Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give slw/y number, which will be found stamped on valve chest 
bonnet, steam cylinder and body piece. 

3. Give name and number of part from cut on opposite page. 



Part Code 

No. Word 

401 Zoxks 

402 Zoxle 
408 Zoxoi 

404 Zoxuv 

405 Zoxxo 

406 Zoxym 

407 Zoyam 

408 Zoybk 

409 Zoyci 

410 Zoyds 

411 Zoyee 

412 Zoyfd 

413 Zoysb 

414 Zoyhz 

415 Zoyix 

416 Zoyiv 



416a Zoykt 

417 Zoylf 

418 Zoymo 

419 Zoyoj 

430 Zoyph 



Porta 

Steam cylinder. 

Steam chest. 

Steam chest plunder. 

Steam chest cover. 

Steam chest crank and nut. 

Steam chest crank handle. 

Steam chest, stuffing box 

bottom. 
Steam chest, stuffing box cap. 
Slide valve. 
Steam cylinder cover. 
Ue versing valve. 
Reversing valve bushing. 
Reversing valve cap for 7x3ix 

12 and larger. 
Reversing valve plug for sizes 

A. B and B-B. 
Steam piston head for sizes A. 

B and B-B, old style. 
Steam piston head for sizes 

with steam cylinders 4" to 

12* dia. The head has a 

taper hole. 
Steam piston follower for sizes 

with steam cylinder, 4* to 

12* dia. The follower has a 

straight hole. (Not shown.) 
Steam piston head for sizes 

with steam cylinders 14" 

dia. and larger. 
Steam piston follower for sizes 

A. B and B-B, old style. 
Steam piston follower for sizes 

with steam cylinders 14" 

dia. and larger. 
Steam piston packing ring, 

with wedge and spring for 

sizes A, B and B-B. old style. 



Part 
No. 


Code 
Word 


421 


Zoyrc 


422 


Zoysa 


423 
424 
425 
420 
427 
428 


Zoyty 

Zoyuw 

Zoyvu 

Zoywa 

Zoyxp 

Zoyyn 


429 
430 


Zuaau 
Zuabs 


431 
432 


Zuacp 
Zuael 


433 
434 
435 
436 

437 


Zuafk 

Zuaffi 

ZuahE 

Zuaie 

Zuaka 


438 


Zualm 


439 
440 


Zuant 
Zuaor 


441 


Zuapo 


441a 


Zuarj 


442 


Zua.sh 


443 
444 


Zuatf 
Zuaud 



Parts 

Steam piston packing ring for 

sizes with steam cylinders 4' 

dia. and larger. 
Steam piston bull ring for sizes 

with steam cylinders 4' dia. 

or larger. 
Piston rod and nuts. 
Body piece. 

Piston rod, stuffing box gland. 
Piston rod, stuffing box bottom 
I^ton rod, stuffing box cap. 
Piston rod, stuffing box thim- 
ble. 
Water cylinder. 
Water cylinder cover (round 

shape). 
Water cylinder bonnet. 
Water cylinder cover (oval 

shape). 
Blank suction flange. 
Water plunger. 
Water plunger gland. 
Water valve. 
Water valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Water valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

sizes A to C. 
Water valve stem plug for 

sizes D to 18x7x18. 
W'ater valve stem plug for 

sizes F and larger. 
Air chamber. 
Discharge neck and flange. 
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DKTAII.S UF CAMF.ROX VKRTICAL PLIXGF.R SINKING PUMPS 



List of Details of Cameron 
Vertical Plunger Sinking Pumps 



In Ordering Parts : 

1. Give size number, which will be found cast on valve chest 
bonnet. 

2. Give sJiop number, which will be found stamped on valve chest 
bonnet, steam cylinder and body piece. 

3. Give name and number of part from cut on opposite page. 



Pivt 


Code 


No. 


Word 


201 


Zuavb 


202 


Zuawz 


203 


Zuaxx 


204 


Zuayv 


205 


Zuazy 


206 


Zubav 


207 


Zubdo 


208 


Zubem 


200 


Zublf 


210 


Zubnu 


211 


Zubo5 


212 


Zubsi 


213 


Zubue 


214 


Zubwa 


215 


Zubxy 


216 


Zubyw 


216a 


Zubzz 


217 


Zucaw 


218 


Zucbu 


219 


Zuccs 


220 


Zucen 


221 


Zuchi 


222 


Zucii: 


223 


Zucje 


224 


Zucio 


225 


Zucmy 


226 


Zucot 


227 


Zucth 


228 


Zucuf 


229 


Zucvd 


230 


Zucyx 



Parts 

Steam cylinder. 

Srcaiii chest. 

iSteain chest plunger. 

Steam chest cover. 

Steam chest crank and nut. 

Steam chest crank handle. 

Steam chcst.stuflingboxbottom 

Steam chest, stuffing box cap. 

Slide valve. 

Steam cylinder cover. 

Reversing valve. 

Reversing valve bushing. 

Reversing valve cap — top. 

Reversing valve cap, with pipe 

— bottom. 
Reversing valve spring. 
Steam piston head for sizes 5 to 

9a, — the head has a taper hole 
Steam piston follower for 

sizes 5 to 9a. Follower has 

straight hole. (Not shown.) 
Steam piston head for sizes 9b 

to 12, and larger. 
Steam piston follower for sizes 

10 to 12, and larger. 
Steam piston packing ring. 
Steam pLston bull ring. 
Piston rod with nuts. 
Body piece. 

Piston rod, stuffing box gland. 
Piston rod, stuffing box thimble 
Water cylinder barrel, with 

gland bolts. 
Water cylinder cover. 
Water plunger. 
Water plunger gland (for 

pumps without casing.) 
Water valve chest. 
Water valve chest bonnet, one 

part. 



Part 

No. 


Code 
Word 


231 


Zucza 


232 
233 


Zudax 
Zudeo 


234 


Zudlh 


235 
23G 


Zudou 
Zudps 


237 


Zudsk 


237a 


Zudti 


238 


ZuduK 


239 
240 
241 


Zudve 
Zudxa 
Zueam 


242 
243 
244 


Zuecu 
Zueds 
Zueep 


245 


Zuefo 


246 
247 
248 
249 
250 
252 


ZueKHi 

Zuehk 

Zueii 

ZueJK 

Zueka 

Zuema 


253 


Zuenx 


254 
255 


Zueov 
Zuept 


256 


Zuern 



Parts 

Air chamber, with discharge 

flange. 
Water valve. 
Water valve seat, suction or 

discharge? 
Water valve guard, suction or 

discharge? 
Water valve stem. 
Water valve spring, suction or 

discharge? 
Water valve stem plug for 

sizes 5 to 6. 
Water valve stem plug for sixes 

7 to 9b. 
Water valve stem plug for 

sizes 10 to 12. 
Priming valve with hand-wheel 
Priming valve body. 
Priming valve, stuffing box 

bottom. 
Priming valve, stuffing box cap 
Exhaust cut-off valve. 
£.xhaust cut-off, stuffing box 

bottom. 
Exhaust cut-off, stuffing box 

cap. 
Exhaust cut-off lever. 
Exhaust cut-off handle. 
Exhaust cut-off quadrant. 
Slings. 
Hooks. 
Water plunger lower gland, for 

"casing" type. 
Water plunger upper gland, for 

"casing" type. 
Water plunger casing. 
Water valve chest bonnet, two 

parts. 
Suction flange, with swing 

bolts. 
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CAMERON STEAM PUMPS 



USEFUL INFORMATION— STEAM 

A cubic inch of water evaporated under atmospheric pressure is 
approximately converted into 1 cubic foot of steam. 

The horse-power of boilers, as per standard adopted by the Am. 
S. M. E.. is *^0 pounds w^ater evaporated per hour at a pressure of 70 
pounds per scjuare inch and from a temperature of 100 degrees Fahr. 

Well designed boilers, under successful operation, will evaporate 
from 7 to 10 ])ounds of water per pound of first-class coal. 

Each sciuare foot of heating surface is considered sufficient to 
evaporate '^ pounds of water; therefore an engine using 30 pounds of 
water per horse-power per hour, each horse-power of the engine requires 
15 square feet heating surface in the boiler. 

On one square foot of fire grate can be burned on an average from 10 
to 1:2 pounds hard coal, or 18 to 20 pounds soft coal, per hour, with 
natural draft. 

Two and oiie-ciuartcr pounds of dry wood is equal to 1 pound of. 
average c|uality soft coal. 

Steam engines consume from 12 to 50 pounds of feed water, and 
from II4 to 7 pounds of coal per hour per indicated horse-power. 

Condensing engines require from 20 to 30 times the amount of 
feed water for condensing purposes; approximately for most engines, 
1 to 1 ! j gallons condensing water per minute per indicated horse-|X)wer. 

Surface condensers for compound steam engines require about 2 
s(|uare feet of cooling surface per horse-power; ordinary engines will 
rc(|uiro more surface according to their economy in the use of steam. 
It is absohitely necessary that the air pump should be set lower than 
the condenser for satisfactorv results. 

The cttVct of a gt^od air pump and condenser should be to get 25 
inches of vacuum and to make available about 10 pounds more mean 
effective jjrcssure with the same terminal pressure, or to give the same 
mean effective pressure with a correspondingly less terminal pressure. 
Approximately, a good condenser will save one- fourth of the fuel con- 
sumed, or, in either words, increase the power of the engine one- fourth, 
the fuel consumption remaining the same. 
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CAMERON STEAM PUMPS 



USEFUL INFORMATION— WATER 

One cubic inch weighs .0361 pounds. 

One pound = 27.7 cubic inches. 

One cubic foot = 62.4245 pounds at 39 degrees Fahr. ; 7.48 gallons U. S. : 6.2321 
gallons imperial. 

One gallon U. S. = 8.33111 pounds; 231 cubic inches; .13368 cubic feet. 

One imperial gallon = lO pounds at 62 degrees Fahr.; 277.274 cubic inches; 
.16046 cubic feet. 

One pound pressure = 2..'>1 feet in height. 

One foot in height r^: .43:> pounds pressure. 

Petroleum weighs 6'/. pounds per U. S. gallon. 42 gallons to the barrel. 

To convert imperial gallons into U. S. gallons, multiply by the factor 1.2. To 
convert U. S. gallons into imperial gallons, multiply by the factor .8333. 

A miner's inch is a measure for flow of water, and is the quantity of water 
that will tlow in one minute through an opening one inch square in a plank 2 
inches thick under a head of 6'/2 inches to the centre of the orifice. This is equiva- 
lent, approximately, to 1.53 cubic feet, or 11 >^ gallons per minute. 

To find the diameter of pump plungers to pump a given quantity of water at 
100 feet piston speed per minute, divide the number of gallons by 4, then extract 
the square root, and the result will be the diameter in inches of the plungers. 

To find the number of gallons delivered per minute by a single double-acting 
pump at 100 feet piston speed per minute, square the diameters of the plungers, 
then multiply by 4. 

To find the horse poicer necessary to elevate water to a given height, multiply 
the weight of the water elevated per minute by the height in feet and divide the 
product by :>:J,0(M) (an allowance should be made for water friction and a further 
allowance for losses in the steam cylinder, say from 20 to 30 per cent.). 

The mean pressure of the atmosphere is usually estimated at 14.7 pounds per 
square inch, so that with a perfect vacuum it will sustain a column of mercury 29.9 
inches, or a colunm of water 33.9 feet high at sea level. 

To determine the proportion between the steam and pump cylinder, multiply 
the given area of the pump cylinder by the resistance on the pump in pounds per 
square inch, and divide the product by the available pressure of steam in pounds 
per square inch. The product equals the area of the steam cylinder. To this must 
be added an extra area to overcome the friction, which is usually taken at 25 
per cent. 

The resistance of friction in the flow of water through pipes of uniform 
diameter is independent of the pressure and increases directly as the length and 
the square of the velocity of the flow, and inversely as the diameter of the pipe. 
With wooden pipes the friction is 1.75 times greater than in metallic. Doubling the 
diameter increases the capacity four times. 

To determine the velocity in feet per minute necessary to discharge a given 
volume of water in a given time, multiply the number of cubic feet of water by 144 
and divide the product by the area of the pipe in inches. 

To determine the area of a required pipe, the volume and velocity of water 
being given, multiply the number of cubic feet of water by 144 and divide the 
product by the velocity in feet per minute. 
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CAMERON 



STEAM 



PUMPS 



TABLE GIVING RATIOS OF AREAS 

For given diameters of steam and water cylinders. 
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5 ^ 


3 


3'3 

31.36 


4 


5 
64.01 


6 


7 


1 8 


9 


10 


12 


» 


H 


23.04 


40.97 


92.16 


125.45 163.85 207.37 


256.00 368.64 


501.76 


H 


16.00 


21.77 


28.45 


44.45 


64.00 


87.12 113.78 144.00 


177.77 256.00 


348.44 


Vb 


11.75 


16.00 


20.90 


32.66 


47.02 


64.01 


83.60 


105.80 


130.61 188.09 


256.00 


1 


9.00 


12.25 


16.0 


25.0 


36.00 


49.01 


64.00 


81.00 


100.00 144.00 


196.00 


Us 


7.11 


9.6S 


12.65 


19.76 


28.44 


38.73 


50.57 


64.00 


79.01 


113.77 


154.87 


1,'4 


5.76 


7.84 


10.24 


16.0 


23.04 


31.37 


40.97 


51.85 


64.0 


92.18 


125.46 


m 


4.76 


6.48 


8.46 


13.23 


19.04 


25.92 


33.85 


42.84 


52.89 


76.16 


103.66 


, U-i 


4.00 


5.44 


7.11 


11.12 


16.00 


21.78 


28.45 


36.00 


44.45 


64.00 


87.12 


l?l 


3.41 


4.64 


6.06 


9.47 


13.63 


18.56 


24.24 


30.68 


37.87 


54.53 


74.22 


1^ 


2.94 


4.0 


5.23 


8.17 


11.75 


16.00 


20.90 


26.45 


32.66 


47.03 


64.00 


: 1^8 


2.56 


3.48 


4.55 


7.11 


10.24 


13.94 


18.21 


23.04 


28.44 


40.96 


55.75 


2 


2.25 


3.06 


4.00 


6.25 


9.00 


12.26 


16.00 


20.26 


25.00 


36.00 


48.09 


2ii 


1.7S 


2.42 


3.16 


4.93 


7.10 


9.67 


12.63 


15.98 


19.73 


28.42 


38.68 


2H 


1.44 


K96 


2.56 


4.0 


5.76 


7.84 


10.24 


12.96 


16.0 


23.04 


31.35 


2)^ 


1.19 


1.62 


2 12 


3.31 


4.76 


6.48 


8.46 


10.72 


13.22 


19.04 


25.92 


.S 


1.00 


1.36 


1.78 


2. 78 


4.0 


5.43 


7.11 


9.00 


11.11 


16.0 


21.77 


V^ 


.S5 


1.16 


1.51 


2.37 


3.4 


4.64 


6.06 


7.67 


9.46 


13.63 


18.55 


! 3i^ 


.73 


1.00 


1.31 


2.04 


2.94 


4.00 


5.23 


6.61 


8.17 


11.76 


16.00 


3^ 


.64 


.87 


1.14 


1.78 


2.56 


3.48 


4.55 


5.76 


7.11 


10.24 


13.93 


4 


.56 




1.00 


1.56 


2.25 


3.06 


4.00 


5.06 


6.25 


9.00 


12.25 


4 '4 


.50 


.6S 


.89 


1.3S 


1.99 


2.71 


3.54 


4.49 


5.53 


7.97 


10.85 


41^ 


.44 


.61 


.79 


1.23 


1.78 


2.42 


3.16 


4.00 


4.94 


7.11 


9.68 


4-:^4 


.40 


.54 


.71 


1.11 


1.60 


2.17 


2.84 


3.59 


4.43 


6.38 


8.68 


5 


.36 


.49 


.64 


1.00 


1.44 


1.96 


2.56 


3.24 


4.00 


5.76 


7.84 


') ' o 


.30 


.40 


.53 


1.00 


1.19 


1.62 


2.12 


2.68 


3.30 


4.76 


6.48 


(> 


•_>:> 


.31 


.45 


.83 


1.00 


1.36 


1.78 


2.25 


2.78 


4.00 


5.45 


O'o 




.29 


.38 


.69 


.85 


1.16 


1.51 


1.92 


2.37 


3.40 


4.64 


7 




.25 


.33 


.59 


.73 


1.00 


1.31 


1.65 


2.04 


2.94 


4.00 


7'.; 




. . . 


.2S 


.51 


.64 


.87 


1.14 


1.44 


1.78 


2.56 


3.48 


8 


■ • • 




.25 


.44 


.56 


.77 


1.00 


1.27 


1.56 


2.25 


3.06 


SI.; 








.39 


.50 


.68 


.89 


1.12 


1.38 


1.99 


2.71 


1) 








.35 


.41 


.60 


.79 


1.00 


1.23 


1.7S 


2.42 


1) • /, 








.31 


.10 


.54 


.71 


.90 


1.11 


1.60 


2.17 


H) 








.28 


.36 


.49 


.64 


.81 


1.00 


1.44 


1.96 


U)!.^ 


• 






.25 


.33 


.44 


.58 


.73 


.91 


1.31 


1.77 


11 






• • ■ 


• • • 


.30 


.40 


.53 


.67 


.83 


1.19 


1.62 


12 










.25 


.34 


.44 


.56 


.69 


1.00 


1.36 


13 


. 










> • • 


.29 


.38 


.48 


.59 


.85 


1.16 


I ( 


. 




. 




. . . 


• • • 


.25 


.33 


.41 


.51 


.74 


1.00 


1') 


. 






• • • 






• • 


.28 


.36 


.44 


.64 


.87 


16 


. 






• • • 


... 




• • • 


.25 


.32 


.39 


.56 


.76 


17 






. 


• • • 


. . . 


^ 




• • • 


.28 


.35 


.50 


.68 


IS 








• • ■ 


• • • 


. . . 


. 


• • • 


.25 


.31 


.45 


.60 
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TABLE GIVING RATIOS OF AREAS— Continued 



Diameter of 

Water 

Cylinders 






DIAMETER OF 


STEAM CYLINDERS 




36 


1 

16 


18 


20 


22 


24 


26 


28 


30 


32 


34 


H 


















' H 


455.09 






















y% 


334.37 






















1 


25G.0 


324.00 400.00 


















IH 


202.27 


256.00 


316.05 


















: 134" 


163.86 


207.38 


256.0 


309.81 
















Ws 


135.39 


171.47 


211.69 


256.00 


















113.78 


144.00 177.77 


215.11 


256.00 














96.94 


122.72 


151.54 


183.37 


218.22 














\% 


83.60 


105.79 130.61 


158.05 


188.10 


220.71 












IVs 


72.82 


92.16 


113.78 


137.67 


163.85 


192.29 












2 


64.00 


81.00 


100.00 


121.00 


144.00 


169.00 196.00 225.00 


256.00 






2K 


50.56 


64.00 


79.01 


95.60 


113.78 


131.56 154.87.177.77 


202.27 






2H 


40.96 


51.84 


64.00 


77.44 


92.16 


108.16 


125.44 144.00 


163.84 


184.97 




2H 


33.85 


42.84 


52.89 


64.00 


76.17 


89.39 


103.66 


119.01; 135.41 152.86 




3 


28.44 


36.00 


44.44 


53.77 


64.00 


75.11 


87.11 


100.00 113.77 


128.44 


144.00 


3}i 


24.23 


30.67 


37.87 


45.83 


54.54 


64.00 


74.24 


85.22 


96.96 


109.46 


122.72 


33^ 


20.90 


26.44 


32.65 


39.42 


47.02 


55.18 


64.00 


73.47 


83.59 


94.36 


105.79 


3Ji 


18.20 


23.04 


28.44 


34.42 


40.96 


48.07 


55.75 


64.00 


72.82 


82.21 


92.16 


1 4 


16.00 


20.25 


25.00 


30.25 


36.00 


42.25 


49.00 


56.25 


64.00 


72.25 


81.00 


41^ 


14.17 


17.93 


22.14 


26.79 


31.89 


37.43 


43.41 


46.51 


56.69 


64.00 


71.76 


4^ 


12.64 


16.00 


19.75 


23.90 


28.44 


33.33 


38.71 


44.44 


50.56 


57.08 


64.00 


4Ji 


11.34 


14.36 


17.73 


21.45 


25.53 


29.96 


34.75 


39.89 


45.38 


51.24 


57.44 


5 


10.24 


12.96 


16.00 


19.20 


23.04 


27.04 


31.36 


36.00 


40.96 


46.24 


51.84 


5J^ 


8.46 


10.71 


13.22 


16.00 


19.04 


22.33 


25.91 


29.75 


33.85 


38.21 


42.84 


6 


7.11 


9.00 


11.11 


13.44 


16.00 


18.77 


21.77 


25.00 


28.44 


32.11 


36.00 


i 6]^ 


6.06 


7.66 


9.46 


11.45 


13.63 


16.00 


18.56 


21.30 


24.23 


27.36 


30.67 


7 


5.22 


6.61 


8.16 


.9.87 


11.75 


13.79 


16.00 


18.37 


20.90 


23.59 


26.44 


7^ 


4.55 


0./6 


7.11 


8.60 


10.24 


12.00 


13.93 


16.00 


18.20 


20.55 


23.04 


8 


4.00 


5.06 


6.25 


7.25 


9.00 


10.56 


12.25 


14.06 


16.00 


18.06 


20.25 


8H 


3.54 


4.48 


5.53 


6.69 


7.97 


9.35 


10.85 


12.45 


14.17 


16.00 


17.92 


9 


3.15 


4.00 


4.93 


5.98 


7.11 


8.34 


9.67 


11.11 


12.64 


14.27 


16.00 


03^ 


2.83 


3.59 


4.43 


5.36 


6.38 


7.49 


8.68 


9.97 


11.34 


12.88 


14.36 


10 


2.56 


3.24 


4.00 


4.84 


5.76 


6.76 


7.84 


9.00 


10.24 


11.56 


12.96 


103^ 


2.32 


2.94 


3.63 


4.39 


5.22 


6.13 


7.10 


8.16 


9.29 


10.48 


11.75 


. 11 


2.11 


2.67 


3.30 


4.00 


4.76 


5.58 


6.47 


7.43 


8.46 


9.55 


10.71 


12 


1.77 


2.25 


2.77 


3.36 


4.00 


4.67 


5.44 


6.25 


7.11 


8.02 


9.00 


13 


1.51 


1.91 


2.37 


2.86 


3.40 


4.00 


4.63 


5.32 


6.06 


6.83 


7.66 


14 


1.30 


1.65 


2.04 


2.46 


2.93 


3.44 


4.00 


4.59 


5.22 


5.89 


6.61 


15 


1.13 


1.44 


1.77 


2.13 


2.56 


3.00 


3.48 


4.00 


4.55 


5.13 


5.76 


16 


1.00 


1.26 


1.56 


1.S9 


2.25 


2.64 


3.06 


3.51 


4.00 


4.51 


5.06 


17 


.88 


1.12 


1.38 


1.67 


1.99 


2.34 


2.71 


3.11 


3.54 


4.00 


4.48 


18 


.79 


1.00 


1.23 


1.49 


1.77 


2.08 


2.41 


2.77 


3.15 


3.56 


4.00 
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PRESSURE OF WATER 

The pressure of water in pounds per square inch for every foot in 
height to 2G0 feet ; and then, by intervals, to 3.000 feet head. By this 
table, from the pounds pressure per square inch, the feet head is readily 
obtained, and vice versa. 
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1 


43 


54 


23 . 39 


46.34 


160 


69.31 


213 


92.20 


285 


123.45 


2 


0.86 


55 


23.82 


108 


46.78 


161 


69.74 


214 


92.69 


290 


125.62 


3 


1 30 


56 


24 . 26 


109 


47.21 


162 


70.17 


215 


93.13 


295 


127.78 


4 


1.73 


57 


24.69 


no 


47.64 


16.3 


70.61 


216 


93.56 


300 


129.95 


5 


2.16 


58 


25.12 


111 


48.08 


164 


71.04 


217 


93.99 


305 


132.12 


6 


2.59 


59 


25.55 


112 


48.51 


165 


71.47 


218 


94.43 


310 


134.28 


7 


3.03 


60 


25.99 


113 


48.94 


166 


71.91 


219 


94.86 


315 


136.46 


8 


3 46 


61 


26.42 


114 


49.38 


167 


72.34 


220 


95.30 


320 


138.62 


9 


3.89 


62 


26.85 


115 


49.81 


168 


72.77 


221 


95.73 


325 


140.79 


10 


4.33 


63 


27.29 


116 


50.24 


169 


73.20 


222 


96.16 


330 


142.95 


11 


4.76 


64 


27.72 


117 


50.68 


170 


73.64 


223 


96.60 


335 


145.12 


12 


5.20 


65 


28.15 


118 


61.11 


171 


74.07 


224 


97.03 


340 


147.28 


13 


5.63 


66 


28.58 


119 


61.54 


172 


74.50 


225 


97.46 


345 


149.45 


14 


6 06 


67 


29.02 


120 


51.98 


173 


74.94 


226 


97.90 


350 


151.61 
153.78 


15 


6.49 


68 


29.45 


121 


52.41 


174 


75.37 


227 


98.33 


355 


16 


6.93 


69 


29.88 


122 


52.84 


175 


75.80 


228 


98.76 


360 


155.94 


17 


7.36 


70 


30.32 


123 


53.28 


176 


76.23 


229 


99.20 


365 


158.10 


18 


7.79 


71 


30.75 


124 


53.71 


177 


76.67 


230 


99.63 


370 


160.27 


19 


8.22 


72 


31.18 


125 


54.15 


178 


77.10 


231 


100.0 


375 


162.45 


20 


8.66 


73 


31.62 


126 


54.58 


179 


77.53 


232 


100.49 


380 


164.61 


21 


9.09 


74 


32.05 


127 


55.01 


180 


77.97 


233 


100.93 


385 


166.78 


22 


9.53 


75 


32.48 


128 


55.44 


181 


78.40 


234 


101.36 


390 


168.94 


23 


9.96 


76 


32.92 


129 


55.88 


182 


78.84 


235 


101.70 


395 


171.11 


24 


10.39 


77 


33.35 


130 


56.31 


183 


79.27 


236 


102.23 


400 


173.27 


25 


10.82 


78 


33.78 


131 


66.74 


184 


79.70 


237 


102.66 


425 


184.10 


26 


11.26 


79 


34.21 


132 


57.18 


185 


80.14 


238 


103.09 


450 


195.0 


27 


11.69 


80 


34.65 


133 


57.61 


186 


80.57 


239 


103.53 


475 


205.77 


28 


12.12 


81 


35.08 


134 


58.04 


187 


81.0 


240 


103.96 


500 


216.58 


29 


12.55 


82 


35.52 


135 


58.48 


188 


81.43 


241 


104.39 


5'?5 


227.42 


30 


12.99 


83 


35.95 


136 


58.91 


189 


81.87 


242 


104.83 


550 


238.25 


31 


13.42 


84 


36.39 


187 


59.34 


190 


82.30 


243 


105.26 


575 


249.09 


32 


13.86 


85 


36.82 


138 


59.77 


191 


82.73 


244 


105.69 


600 


259.90 


33 


14.29 


86 


37.25 


139 


60.21 


192 


83.17 


245 


106.13 


625 


270.73 


34 


14.72 


87 


37.68 


140 


60.64 


193 


as. 60 


246 


106.56 


650 


281.56 


35 


15.16 


88 


38.12 


141 


61.07 


194 


84.03 


247 


106.99 


675 


292.40 


36 


15.59 


89 


38.55 


142 


61.51 


195 


84.47 


248 


107 . 43 


700 


303.22 


37 


16.02 


90 


38.98 


143 


61.94 


196 


84.90 


249 


107.86 


725 


314.05 


38 


16.45 


91 


39.42 


144 


62.37 


197 


85.33 


250 


108.29 


750 


324.88 


39 


16.89 


92 


39 . 85 


145 


62.81 


198 


85.76 


251 


108.73 


775 


335.72 


40 


17.32 


93 


40.28 


146 


63 . 24 


199 


86.20 


252 


109.16 


800 


346.54 


41 


17.75 


94 


40.72 


147 


63.67 


200 


86.63 


253 


109.59 


825 


357.37 


42 


18.19 


95 


41.15 


148 


64.10 


201 


87.07 


254 


110. a3 


850 


368.20 


43 


18.62 


96 


41.58 


149 


64.54 


202 


87 . 50 


255 


110.46 


875 


379.03 


44 


19.05 


97 


42.01 


150 


64.97 


203 


87 . 93 


256 


110.89 


900 


389.86 


45 


19.49 


98 


42.45 


151 


65.40 


204 


88.36 


257 


111.32 


925 


400.70 


46 


19.92 


99 


42.88 


152 


65.84 


205 


88.80 


258 


111.76 


950 


411.54 


47 


20.35 


100 


43.31 


153 


66.27 


206 


89.21 


259 


112.19 


975 


422.35 


48 


20.79 


101 


43.75 


154 


66.70 


207 


89.66 


260 


112.62 


1000 


433.18 


49 


21.22 


102 


44.18 


155 


67.14 


208 


90.10 


261 


113.06 


1500 


649.7 


50 


21.65 


103 


44.61 


156 


67.57 


209 


90.53 


262 


113.49 


2000 


866.3 


51 


22.09 


104 


45.05 


157 


68.0 


2lO 


90.96 


270 


116.96 


3000 


1,299.5 


52 


22 . 52 


105 


45 48 


158 


68.43 


211 


91.39 


275 . 


119.12 






53 


22 . 95 


106 


45.91 


159 


68.87 


212 


91.83 


280 


121.29 
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